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Engines, Pumps and Machinery 
Repaired Quickly and Well 


The old saying that ‘a stitch in time saves nine’’ applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse very 
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WALSH METAL FACE PACKING 
Adapted to all kinds®f Steam and Water Packing. Will 

not cut Rods, will not wear rods to shoulder, will not harden 

under compression. More durable than Fiberous Packing. 
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Emergency Repairs a Specialty. 
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attention. 
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see that others do not injure it. 
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A Modern German High-power Gas Engirie 


The Koerting Gas Engine as Applied in this Couiféry a 


PHILADELPHIA, PEBRUA 


‘Wiahhfacturing Plant. 
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By FRANK C. PERKINS. 


The high power gas engine is now being extensively used in 
Europe for driving electrical generators of both direct and 
alternating current systems in large iron and steel: plants. as 
well as in central power stations. Until very receitly the largest 
gas engine installations, as well as the largest gas engines menu- 
factured were to be found in Europe, but at the presert:tiine 
one of the largest, if not the largest gas engine plants in the 
world, is being installed at Buffalo, N. Y., by the Lackawanna 
Steel Co. These high power gas engines will have a total 
capacity of 40,000 h.p. Sixteen of these engines will each 
have an output of 2000 h.p. giving a total capacity of 32,000 
h.p., while eight units of 1000 h.p. each have already been 
installed, or ate about completed. While these engines are 
to be built in this country by the DeLaVergne Refrigerating 
Machine Co., of New York, still the engines are of German 
design, as constructed at Koertingsdorf near Hanover, at the 
works of Gebr. Koerting. The accompanying illustration, 
Fig. 1, shows the immense erecting hall of the works of the 
Gebr. Koerting Aktiengesellschaft. The large’ twin engine 
in the foreground is of the double acting type, having a capacity 
of 1000 h.p. It will be noted from this illustration that there 
are provided a number of small cranes of the overhead traveling 
type, each having a capacity of 10,000 pounds. These are 
used in erecting the engines for handling the smaller parts, while 
a large overhead traveling crane electrically operated is provided 
above the smaller cranes for handling the fly wheels and other 
large castings used in the construction of the high power gas 
engines. The illustration, Fig. 2, shows a simple and neat 
design of gas engine of 100 h.p. capacity constructed at the 
Koerting works, while the illustrations Figs. 3 and 4 show a 
number of large engines constructed at this plant for various 
purposes. The gas engine is a most economical prime mover 
competing successfully with steain engines of the multi-cylinder 
type of the highest efficiency. The gas engine of high power as 
employed at modern iron and steel plants in Germany and 
other European countries is utilizing the waste blast furnace 
gases in a most successful manner. They are being employed 


for driving punips, as well as large blowing engines and electrical 
generators. The accompanying illustration, on the cover of 
this issue, shows two 90 h_p. Koerting gas engine driving pumps 
at, the Luxemburg Water Works, in Germany; while Fig. 3 
shows a 599 h.p. double acting Koertifig blowing gas engine as 
it'st elled at the power house at Duisburg, Germany. 

,, This 500 b.p. engine operates at a speed of 100 revolutions 
sie’ minute and weighs without the fly wheel 120,000 pounds, 
and with the fly-wheel 150,000 pounds. The working cylinder 
has a diameter of 25 inches, while the stroke of the engine 
measures 3} feet. At this plant the blowing cylinder is mounted 
at the end of the gas engine but in the case of the blowing engine 
for the Lackawanna Steel Plant, the construction is somewhat 
different. Of the 16 2000 h. p. blowing gas engines at Stony 
Point, Buffalo, eight units will be installed in one power house 
and the remaining eight of 16,000 h. p. capacity in the other. 
These engines are of the vertical-horizontal type the air cylin- 


ders being arranged as the vertical element and the gas engine 


cylitiders as the horizontal element. These engines will operate 
at a speed of 80 revolutions per minute, the stroke being 5 feet. 
The air cylinders are 6’4” in diameter, while the gas engine 
power cylinders are 3 feet 2} inches in diameter. The gas 
pump cylinders are a trifle under 4’ in diameter and the air 
pump cylinders are somewhat over 3’ in diameter. These gas 
engines are double-acting, like a steam engine and therefore 
the crank end and the head end of the power cylinder K, as 
noted in diagram of Fig.5 are similar, the admission valves being 
located in the valve boxes, which are bolted to the cylinder 
head. As the products of combustion escape through the 
slots or ports cast in the middle of the cylinder from where the 
exhaust pipe leads, no exhaust valves are required. The slots 
are covered by the motor piston itself and for this purpose it is 
made very long, and is packed at each end by self-closing spring 
rings. Two double-acting auxiliary pumps, one for the gas, 
G. P. Fig. 5, and one for the air, L. P., are provided, by which 
the combustible mixture is admitted to the working cylinder K. 
In designing these pumps they are so proportioned that their 
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combined action also secures the proper mixture for perfect 
combustion. The compression spaces of the pumps are divided 
so that the crank ends of the air pump ang {he.4 gas pump dis- 
charge into the crank end of the power oflitider K: - The'kead 
ends of the pumps G. P. and L. P. also discharge into the liead 
end of the power cylinder; the gas and air being compressed 
by the pumps to about nine pounds per square inch. It will be 
noted from the diagram, Fig. 6, that the ‘piston js atthe outer 
dead point and the exhaust ports are exposed toward the oppo- 


site or head end of the cylinder. The instant the cylinder 


Fig. 1. 


begins to uncover the exhaust ports, the pressure of the residual 
products of combustion in the cylinder falls to that of the 
atmosphere. As soon as this takes place the inlet valve is 
opened and a fresh charge is forced into the cylinder by the 
pumps. The valve gear of the pumps and working cylinder is 
so arranged that air only is supplied first, to separate the burned 
gases from the fresh mixture and afterwards, the air and gas 
mix in proper proportion. The mixture of air and gas is pro- 
duced only at the inlet to the cylinder, there being no storing 
of it, thus representing an advantage, it is claimed, over engines 
that keep more or less of the combustible mixture outside of 
the working cylinder, As soon as the exhaust ports are covered 


by the receding piston, the air and"gas pump pistons L. P. and 
G. P. also arrive at their dead point position and the supply of 








Erecting Shops of Koerting Engine Co., near Hanover, Germany. 
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mixture is interrupted. The inlet valve closes and the charge 
is compressed in the cylinder till at the dead point of the stroke, 
ignition takes place. At the next movement of the main 
piston, the ignited charge exerts its driving power by expanding 
till just before arriving at the other dead point, when the piston 
uncovers the exhaust ports again and allows the consumed 
charge to be blown, while on the opposite end of the piston, 
the same operation takes place. os 
The accompanying illustration, Fig 
500 h.p. Koerting double-acting gas enginih driving alternators 


. 4, shows two of these 


ld a ee 


1000_H. P. Double Acting Gas Engine in the Foreground. 


built by the Allgemeine Elektricidats-Actien-Gesellchaft at 
the power house of the iron and steel plant at Oberhausen, 
Germany. These gas engines are operated by the waste gases 
from the blast furnaces, and the current generated by the 
alternators is transmitted about the works for lighting and 
power purposes. The 8-1000 h.p. gas engines at the power 
house No. 1 of the Lackawanna Steel Company are similar in 
construction to these engines shown in Fig. 5, but are double, 
one engine of 500 h.p. being installed on either side of the 
electrical generator, which gives a total output of 1000 h.p. 
The power house is over 700 feet in length and contains not 
only the eight 1000 h.p. engines, driving the electrical generators, 
but also a number of blowing engines apKy ny compressors and 
steam engines. l 1949 Pts 
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The eight horizontal duplex two-cycle Koerting double- 
acting gas engines are each directly connected to a 500 kilowatt 
electrical generator. Three of the dynamos are of the Sprague 
direct current type supplying a continuous current of 250 volts 














Fig. 2. 100 H. P. Koerting Gas Engine. 


pressure, while the remaining 5 dynamos are three-phase 25 
cycle alternators of the general electric type supplying a poly- 
phase current at a pressure of 440 volts. Each of these engines 
operates at a speed of 100 revolutions per minute, the cylinders 
having a diameter of about 2 feet and a stroke of about 34 feet. 
The engines as above mentioned are controlled by piston valves, 
the air and gas pumps being driven by an eccentric gear from 
the main shaft. The regulation of power is effected in the 
following manner: When the load on the engine is reduced, 
the gas pump begins to furnish gas at a correspondingly later 
period, thus discharging a dimished quantity of gas into the 
working cylinder. This is accomplished either by the valve 
gear of the pump and controlled by the governor or by a by- 
pass located between each pump and respective compression 
channels which lead to the inlet valve on the main cylinder. 
The throttling device in this by-pass is also under the control 
of the governor. It will thus be noted that the engine operates 
with a variable amount of mixture and that correspondingly 
more or less air is sent first into the power cylinder. This air 
stays near the middle of the cylinder, while a combustible mix- 
ture remains at the heads of the cylinder near the inlet valve 
and igniters. It is stated that the peculiar shape of the cylinder 
heads prevents mingling of the layer of air with the following 
mixture of gas and air. For ignition of Koerting engines there 
are provided two spark coils at the end of the power cylinder. 
These are operated bya separate shaft driven by spur-gearing 
from the cam shaft. The gear on the igniter shaft is not fast, being 
connected with a sleeve having a feather which is set spirally 
around the shaft so that by a sliding movement of the wheel, 
the igniter shaft may be set behind or in advance of the cam- 
shaft. In this way the time of ignition can be changed during 
the running of an engine so as to suit whatever kind of gas is 
being delivered and at starting, the point of ignition may be 
so set that ignition takes place only after the piston has passed 
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the dead point and the engine is thus started very slowly without 
incurring agyepre-ignition. Compressed air is used for starting 
— 







for electrical generators. For admitting 
the} pe front and back ends of the cylinder, a 
pist d as in a slide-valve steam engine, and 
this 1 the camshaft by an eccentric which can 
be throw MOut of gear by a clutch. The engines usually 


start off very readily after filling the cylinder with air twice. 
The power cylinder and the piston are cooled by circulating 
water, as well as the heads and valves. In the case of the 
piston the water enters the tube carried through the cross head 
pin and hollow piston rod and returns the same way, but on 
the outside of the tube. The cylinder walls are cooled through- 
out except at the middle, where the exhaust slots are located, 
and the stuffing boxes in the cylinder heads are also surrounded 
by water. Westinghouse induction motors are directly con- 
nected to centrifugal pumps which supply the necessary cooling 
water. The gas used by the engines is supplied by a three foot 
pipe connecting with the blast furnace through a centrifugal 
washer which purifies and removes the dust from the waste 
blast furnace gas. An electric motor is used for driving a fan 
and a water spray, used in connection with the air blast, causes 
the dust and impurities to be removed from the gas. In ad- 
dition to the gas used in these engines a large quantity is burned 
under the boilers for supplying steam to the various engines 
about the plant, and also is burned under the furnace stoves 
for heating the blast. The Koerting engines operated by the 
blast furnace gas occupy about one-half of the power house No. 
1 at the Lackawanna Steel Plant, and the current generated 
by the alternators and direct current machines is used for lighting 
the steel plant throughout with arc and incandescent lamps 
and also for driving a large number of cranes and other machines 
about the works. Several hundred motors are employed in 








the various shops, rail mills, boiler houses, billet mills and about 
the blast furnaces and ore docks and a reserve steam engine 
driven electric generating plant is also provided at these works. 

There is no question but that the high power gas engine has a 
wonderful future before it, particularly in connection with the 
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use of waste blast furnace gases. The thermal efficiency of 
this gas engine is said to have been experimentally determined 
by Prof. E. Meyers, to be 38%. This is very mych higher 
than the therimal efficiency of a triple expansion high power 
steain engine, which hardly exceeds 25%. There is every 
reason to believe that the 40,000 h.p. gas engine plant now 
being installed in this country will in every way meet the ex- 
pectations of the designing engineers as these German engines 
have given most excellent satisfaction in the power house of 
the iron and steel plants in Europe. 
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Two 500 H. P. Koerting Gas Engines Driving Alternators at the Iron and Steel Plant at Oberhausen, Germany. 


Fig 4. 


Saturated and Superheated Steam. 

The chief characteristic of saturated steam is that it is always 
at a critical point at which, where heat is abstracted from it 
and its temperature lowered, part of the steam will at once 
condense. When saturated steam enters the steam engine 
and strikes the cool walls of the cylinder, the steam is cooled 
somewhat, the temperature of the steam is lowered and part 
of the steam condenses forming water at the same temperature 
as the steam. 

To raise the temperature of saturated steam it is necessary 
to have the steam in contact with the water, and then to heat 
the water. The effect of this is to generate more steam, which 
if it cannot escape will raise the pressure of the steam, and 
with the increase in pressure will come the increase in tem- 
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perature. Ifthe steam itself were heated, instead of the water, 
superheated steam would result. 

It should be clearly understood that when the temperature 
of saturated steam rises, the pressure of the steam always 
increases, and when the temperature is lowered, the pressure 
grows less. In the case of superheated steam as used in prac- 
tice the action is entirely different. If steam were contained 
in a closed vessel and the vessel should then be heated, the 
pressure of the steam also increases with the pressure, but in 
practice this is not usually the conditions met with. When 





steam is superheated for use in a steam engine, the steam 
space of the superheater is always so connected with the 
boiler and the engine piping that as the temperature of the 
steam increases the volume increases instead of the pressure, 
and the superheating is said to be done at a constant pressure. 
Under these conditions the amount of, heat necessary to raise 
a pound of steam one degree is 0.48 of a heat unit. ‘This value 
0.48 is called the specific heat of steam. If it is required to 
raise a pound of steam 4o degrees, we will say, it will require 
40 X 0.48 = 19.2 heat units. 

The theoretical efficiency of the steam engine depends upon 
the temperature of the live steam and the temperature at which 
it is exhausted, so that the greater this difference, the greater 
we might expect the efficiency of the engine to become. This 





st 





or, 
re 
ys 


ire 


ed 
he 


en 


= > 


‘wv Ne e*l ie . 





February, 1904 








would be true in practice if it were not for cylinder condensa- 
tion, although it more nearly approaches the theoretical result 
at high pressures than at low ones. 

The chief difficulties of its use in practice is its high tempera- 
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condensation. With steam at a low pressure, the difference 
between the temperature of the admission and exhaust will 
not be so great. The initial condensation would then not be 
so great and, therefore, the amount the steam must be super- 





Fig. 5. 
Plan of Koerting Double Acting Engine. 


ture. If the steam is heated to a sufficient temperature to 
prevent initial condensation, the temperature must be very 
high, especially with steam at high pressures. For instance, 
with steam at 90 pounds pressure, the corresponding tempera- 
ture is 320 degrees. With a moderate degree of initial con- 
densation, it is estimated that the steam would have to be 
raised to a temperature of about 600 degrees to be entirely 
effective. 

Such a high temperature as this is unsuited for use in steam 
engines, as it tends to burn up and harden all the lubricants, 
destroy the packing in the stuffing boxes, and exercise a corro- 
sive effect upon brass and copper with which it comes in contact. 





Fig. 6. 
Sectional Details of Koerting Double Acting Engine. 


It is said in practice that whenever the steam reaches a higher 
temperature than about 500 degrees, injury to the engine 
cylinder and its parts invariably follows, so that high pressure 
steam cannot be sufficiently heated to entirely clear initial 





heated will fall within a safe range of temperature. 

When the boilers are given to priming, a moderate amount 
of superheat may be of an advantage so as to insure its 
being thoroughly dry before it enters the cylinder. 

—_—+> —— 
Progress in Wireless Telegraphy. 

The use of wireless telegraphy appears to be making rapid 
progress all over the world. It is announced that the work on 
a Marconi tower and equipment at Pisa, Italy, has been com- 
menced, and it is hoped that wireless communication will be 
established with Argentine Republic, and later with the United 
States. Wireless stations are also being established at Dieppe, 




















Fig. 7. 


France, and Newhaven, England, and a regular service main- 
tained across the English Channel. Wireless communication 
has been established between Japan and Formosa, and is said 
to be working satisfactory. 
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A Curious Break in the Valve Chest of a Slide-Valve 
Engine. 


The accompanying illustration shows a curious break which 
occured in one of the bridge walls of a D-slide-valve engine. 
The engine is a slow speed one of the horizontal type with 
throttling governor and a fixed cut-off. It had been in use for 
many years to run the very varying load of a saw and planing 
mill. Fortunately, the break was discovered by chance, before 
it did any damage. ‘The engineer in charge noticed that when- 
ever a heavy load was thrown on the engine, it showed a dis- 
position to stop, or, as he put it, “‘She seems to have the con- 
sumption and coughed.”” When the valve cover was removed 
and the valve taken out, the piece of bridge wall that was 
broken was not entirely broken off from the cylinder, but was 
still attached at one small place, the crack in some places being 
so wide that a finger could be put through it. Upon examina- 
tion, the break appeared to be an old one, and the remarkable 
part of it was that the loose piece held in its place and did not 





Valve Chest of D-Slide Valve Engine showing Broken Bridge Wall. 


break off entirely, which, if it had, would have meant that the 
engine, in some part, would have been demolished. 

There are several reasons advanced why a crack of that 
kind should take place; for instance, a flaw in the cast-iron, 
unequal contraction or expansion, or some obstruction entering 
the valve chest with the steam. If there was a flaw in the cast- 
iron, it seems strange that it did not appear before this time, as 
the engine has been running a long number of years. Unequal 
expansion of the cylinder and bridge walls could explain this 
crack, as in some parts of the crack the edge seem to have been 
worn smooth by the rush of steam through it and the oil in 
the steam seemed to have deposited itself for a long time in the 
depressions. One of the most usual causes of an accident of 
that kind is an obstruction in the valve chamber. This could 
happen if a broken piston ring was used. A piece of this ring 
might fall in the cylinder and on account of the clearance of 
the engine do no damage, but when the exhaust is opened it is 
likely to be sucked out with the steam. If the valve started to 
close at the time this piece was entering the valve chest to be 
exhausted, the piece of ring would be caught between the inside 
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of the valve and the bridge wall and thus cause the crack, the 
loose piece being not too large to cause the cracked piece to 
snap off, but large enough probably to crack it, and the spring in 
the loosened part of the bridge wall would be enough to allow 
the obstruction to get by and be exhausted through the exhaust 
port. It is needless to say that the engine in its present shape 
is useless, and as the repairs to it would be costly, it will be re- 
placed by a modern slow-speed engine. 


a 


A New Use for Aluminium. 


Aluminium has a new field of usefulness. To this the 
attention is just now directed by Dr. Hans Goldschmidt, whose 
lecture at Columbia University revealed new possibilities for 
the metal, which, according to chemists, is more abundant than 
any other in the earth’s crust. 

The key to the function which aluminium performs in metal- 
lurgy and engineering is found in the remarkable heat that is 
suddenly developed when it is burned. Combustion, it will be 
remembered, is simply the union of a given element with 
oxygen. When wood or coal is set on fire the carbon combines 
with that gas and produces carbonic oxide. Aluminium will 
not unite with atmospheric oxygen, though. It is necessary 
to supply the element in a solid form. The oxide of some other 
metal furnishes this. If equal parts of aluminium and the 
oxide of iron, both pulverized and cold, are placed in a crucible, 
and a tiny fuse of the right kind is applied, a marvelous effect 
is produced. The receptacle becomes a furnace. By purely 
chemical means a temperature is induced that rivals that of 
the electric are. Within a minute or two the aluminium steals 
the oxygen from the iron, and the latter is melted. If, in 
advance and with a view to further operations, the iron is 
charged with the proper amount of carbon or some other ele-- 
ment, the product is a steel possessing qualities that adapt it 
to some special services. 

One highly practical operation made feasible by the process 
here described is the welding of rails on trolley roads. In order 
to employ both the main track and the third rail (if there be 
one) as electrical conductors it is customary to do one of two 
things. Either a copper bond is attached to the ends of adja- 
cent rails at each joint, or a little molten iron is poured around 
the steel there. The latter operation, as formerly conducted, 
involved the use of cumbrous and expensive apparatus. In 
Europe aluminium is now used to some extent instead. A 
small portable crucible, tapering to a point, is adjusted over 
the right spot, a mould is then formed around the joint to be 
welded, the proper mixture is ignited and almost immediately 
a supply of liquid steel is ready to be run into place. So intense 
is the heat of the latter that it dissolves-part of the metal of 
which the rail is composed, and a joint of surprising strength 
is created. Here again aluminium figures as a rival of copper, 
and it promises to make the old style bond unnecessary. 

When one has grasped the simplicity and effectiveness of 
the new process, as applied to electric railways, he will be 
quick to see how helpful it can be in repairing great castings 
or forgings like the sternpost or crankshaft of an ocean steam- 
ship. It will often happen that work of this kind can be per- 
formed at sea; but, even if it is delayed until the end of the 
voyage, the necessity for going into a dry dock and a resort to 
the services of a forge can usually be avoided. 





he 
se 
‘or 
an 


es 
‘ill 


ler 


ct 


February, 1904 


The Regulation of Steam Engines. 
Method of Speed Control. Cut-off and Throttling Engines. 


Part li? 


A division of the steam engine into classes, which possesses 
both interest and importance, is based upon the method of 
control with respect to the energy it shall deliver, when the 
outside work or resistance varies within wide limits. 
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is the usual one for calculating the work done by an ehginés 


For any given engine the length of stroke and area of piston Are” P 


constant; and the only two factors that can change, when the 
work upon the engine varies, are the inean effective pressure, 








Fig. 2. 


P, and the number of strokes N. In almost all engines of the 
present day, it is important that the number of strokes remain 
constant, so that the only factor in the formula that can vary, 
when the work varies, is the mean effective pressure. 
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This is done in two ways; first, by changing the point of 
cut-off, and second, by keeping the cut-off constant, and 
changing the initial pressure. This divides the engines into 
two classes, cut-off engines and throttling engines. 

In the throttling engine, the cut-off remains constant, so 
that the initial pressure must be increased or reduced as the 
work upon the engine is increased or reduced. As the boiler 
pressure remains constant, the initial pressure in the cylinder of 
the engine is changed. When steam of a given pressure flows 
into a large chamber through a small orifice, it expands and its 
pressure is reduced. It is said to be choked or throttled. If 
by any means this opening can be made larger or smaller, this 
pressure in the chamber becomes larger or smaller. When 
applied to a steam engine, the effect of this is to decrease the 
height of the indicator card and diminish the horse power. 
The mechanism which governs this opening is called a throttling 
governor. Fig. 1 shows the effect of opening and closing the 


A {p y “4, 
‘ 





throttle valve upon the indicator diagram, the dotted line 
representing the fixed point of cut-off. 

The ordinary throttling governor showing a section through 
the valve is shown in Fig. 2. There are three balls and they 
move outward against the resistance of gravity and of the three 
flat springs. In so doing they lower the valves V and V’ and 
thus partially shut off the steam supply and throttle it. If 
the engine moves faster than the desired speed, the fly balls 
are forced to revolve at a higher speed, and will consequently 
inove outwards and upwards through the action of centrifugal 
force. ‘The action forces:the spindle / downwards and partly 
closes the throttle valve. The engine thus takes less steam 
and the speed falls to the desired point, the governor balls in 
the meantime returning to their original position. Should the 
resistance become greater than the power of the engine, it 
slows up slightly, the balls drop and open the valve wide. 
More steam is admitted and the engine immediately regains 
its original speed. ‘The steam in passing through the valve is 
said to be wire drawn. The term wire drawn is applied to 
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any case in which the steam pressure is reduced owing to 
insufficiency of valve opening. This governor is known as the 
Pickering Governor. 





Fig. 4. 


Fig. 3 represents the Waters Governor, which works on the 
same principle. 

Fig. 4 represents the Shive Governor, in which advantage is 
taken of the inertia of the balls by hanging them to one side 
of the spindle, and Fig. 5 represents the Gardener throttling 
governor, which uses a counterweight to regulate the speed 
to any requirement. 

A governor which has been designed with a view of improving 
upon the present ball governor is known as the Kuhlewind 
momentum governor. A sectional view of this governor is 





Fig. 5. 


shown in Fig. 6. It consists of a rotating wheel which by means 
of ball bearings rests upon a stationary casing that is bolted 
to the valve box. Through the center of the wheel goes a long 
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spindle, which forms the neck of the operating gear of the 
governor. This spindle neck is fastened in a circular cross 
head, and in the latter are four wedge shoes, two of which are 
connected with the valve and two are idlers. There are two 
balls connected to the governor, which, however, do not operate 
upon the valve as the balls in the ordinary bai! governor. They 
are attached to the fly-wheel of the governor by means of stems, 
and at the opposite end of these stems are connected two brake 
shoes. : 

When the engine is running there is momentary variation in 
the relative speeds of the engine and the wheel of the governor 
due to the weight of this wheel. This momentary variation 
causes a raising or lowering of the wedge shoes, which are 
connected by means of the lifting cross-head with the, main 
valve. The effect of this movement of the wedge shoes, keeps 
the engine at a normal speed. This action of the wedge shoes 
is controlled by the pressure the brake shoes of the balls exert 
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upon the brake ring. ‘This type of governor is said to be par- 
ticularly adapted for rolling mill engines, the load upon which 
varies from zero to maximum almost constantly. 

In the cut-off type of engine the area of the indicator diagram 
is diminished by diminishing the portion of the stroke during 
which steam enters the cylinder. This is usually done auto- 
matically by a governor, and such engines are usually called 
automatic cut-off engines. The effect on the indicator diagram 
is shown in Fig. 7. 

The automatic cut-off engine is regulated by a governor, 
which is of one of two types, the pendulum or fly-ball governor 
and shaft governors. All engines which require a disengage- 
ment of some of their parts in order to effect the cut-off are 
usually fitted with fly-ball governors. Engines of this releasing 
gear type are limited to a speed of about 90 revolutions, since 
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if the speed is increased beyond this limit, the values will not and have an invariable motion. If the center of the block is 


work properly. 

In automatic cut-off engines having positive valve gears, the 
governors are of the type known as shaft governors, and are 
usually connected to engines having a high rotative speed. 

In the Corliss type of engines, the governor is usually of the 
pendulum type, as shown in Fig. 8, but instead of acting on 
the throttle valve of the engine, it actuates the releasing 
mechanism, which in turn determines the point of cut-off. In 





Fig. 7. 


these engines there are four separate valves, two for the steam 
distribution and two for the exhaust. The exhaust valves are 
not affected by the governor mechanism, and hence the opening 
and closing of the exhaust are invariable and the load is con- 
stant. 

Fig. 9 represents a Porter-Allen governor. ‘This is a loaded 
pendulum governor and is used with comparatively high 
speeds, and represents a type which utilizes a fly-ball governor, 
yet the cut-off valves are actuated by a positive motion. The 
regulation of the speed is effected by altering the position of 
the block in a slotted link attached to the eccentric, which is 
fixed on the shaft, as shown in Fig. 10. The adinission valves 
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receive their motion from the block which is moved by the 
action of the governor and thus varies the point of cut-off. 
The exhaust valves are driven from a fixed point on the link, 





brought to the center of the slot, the port is not opened at all, 
but if the block is brought to the end of the slot, as here rep- 





resented, the steain is not cut off until the piston has reached 
six-tenths of the stroke, which is the limit of the admission. 
Fig. 11 represents three cards taken from a Porter-Allen engine 
with three different loads. It will be noticed, at light loads 
the expansion line crosses the back pressure line, forming a 
loop, which represents negative work. 

Of the different types of shaft” governors connected to a 
positive valve gear, the Straight-line governor is one of. the 





oldest types of fly-wheel governors. The Straight-line governor 
is iilustrated in Fig. 12 and consists of a single weight carried on 





12 THE PRACTICAL ENGINEER 





one end of an arm which is pivoted in the middle to one of the 
arms of the fly-wheel. A metal strap connects one side of the 
arm to the end of a flat steel spring, while the other side of the 
arm is linked to the eccentric in such a manner that when the 
weight travels away from the shaft, which it does as the speed 
increases, the eccentric is shifted, altering both the eccentricity 





Fig. 11. 


and the angle of advance, and thus regulates the ctt-off to suit 
the load of the engine. The governor is adjusted by altering 
the weight of the ball, which is cast hollow arid weighted with 
lead shot. 

The Ball governor illustrated in Fig. 13, is similar to the 
Straight-line governor in this respect: that both the angle of 
advance and the eccentricity are varied in order to produce 
changes in the cut-off. In the details of its construction, it 
differs in many ways. Referring to the figure, it will be ob- 
served that there are two weights, two sets of spiral springs, 
and in addition a dash pot attached to one of the fly-wheel 
arms. ‘The eccentric sheave is bolted to the hub of the fly- 
wheel, while the eccentric strap is made in two parts, the latter 
being a disc which carries a crank pin to which the valve rod 
is attached. The weights are connected by links to the eccen- 
tric straps, so that when the weights overcome the tension of 
the springs and move away from the shaft, the strap and disc 





are rotated around the sheave, giving the pin a motion in the 
3 . = . . 

arc of a circle whose center is the center of the eccentric sheave, 

aud in this way the desired variations of the eccentricity and 
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angle of advance are obtained. The spring and dash pot are 
used for checkingany undue movement on the part of the 
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regulating mechanisin and insuring absolute control of the 
speed under the greatest variation in load. 
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The Advantages of Alternating Current in 
Transmitting Power. 


The erection of electric plants all over this country and 
Europe is rapidly increasing, and one hears continually that it 
is an ‘‘alternating” current station of a very high voltage, and 
as the word alternating seems now to be affixed to almost all 
descriptions of power plants, it may be well to investigate some 
of the advantages of this current of high frequency as compared 
with its steady rival, direct current. 

The direct current is one in which the current always flows in 
the same direction, while an alternating current changes its 
direction continually. The machines for generating both 
currents have the same fundamental parts, the armature and 
the field. The output of a machine is always taken from the 
armature. In a direct current machine, the current always 
flows from the positive brush to the negative one, but in an 
alternating current machine the voltage is continually changing, 
so that one part of the revolution the voltage is positive, at 
another it is negative. 

In its most simple form the dynamo is an alternating current 
machine, and some of the best efforts of the early electrical in- 
vestigations was exerted to make it a direct current machine 
until, finally, the arrangement known as a commutator was 
invented, which straightened out the current. As this was 
thought to. be the ideal current, all efforts were directed to per- 
fecting the direct current machine, as the value of the alter- 
nating current was not then fully known or appreciated. The 
direct current machines are divided into two classes, those for 
generating a constant current and those generating a constant 
voltage. The most important use of a constant current 
machine is in feeding arc light circuits, usually to lamps along 
the streets of a city. The constant voltage machine, or a 
machine of constant potential as it is called, is the machine 
most generally used to generate all classes of direct current. A 
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machine of this kind, in general, usually generates a voltage 
varying from 100 to 600 volts; the lower voltages being used 
generally for lighting plants, and the higher voltages for street 
car service. It has not been found convenient to generate a 
voltage much above 1000 volts in a direct current machine 
principally on account of the difficulties of commutation, and 
on account of the great cost and size of the commutator. 


The power that a machine gives out depends upon two fac- 
tors, the current and the voltage, the product of the two being 
the output in watts, kilowatts, or horse-power—whichever unit 
is desired. The direct product of a volt multiplied by an am- 
pere is the unit called a watt. One thousand watts is a kilowatt 
and 746 watts is a horse-power, or, roughly, a horse-power is 
3 of a kilowatt. For any given number of horse-power that a 
generator gives out, if the voltage is a constant, the output 
varies as the current or load onthe dynamo. ‘Take for example 
a 1000 kilowatt machine generating current at 125 volts. The 
amount of current that the machine must generate in order to 
give out the required power is 8000 amperes. 

The amount of power lost upon any circuit is proportional 
to two factors, the amount of the current transmitted and the 
resistance of the circuit. Ina direct current transmission, it is 
directly proportioned to the square of the current and propor- 
tional to the resistance. The resistance of any circuit is usually 
made as small as possible in order to reduce this waste; but 
notwithstanding that, the ‘square of such a large current as 
8000 amperes will clearly illustrate the amount of energy lost 
upon the line. 

The only method of satisfactory raising or lowering the volt- 
age of a constant current circuit is by means of a rotary trans- 
former, which is usually used only to raise or lower the voltage 
so as to maintain a constant potential, and when used as such 
is called a booster. It is in reality a motor-dynamo, the arma- 
ture of which has two windings, one winding used for the motor 
and the other winding used to generate the required voltage. 
It also has two commutators, so that anything said about a 
dynamo generating direct current is applicable to it. 


The constant current dynamo which is used for are lighting 
generates, as its name signifies,a constant current, but the 
objection to its use in practice is its changing voltage. All 
applications of electricity in general use a constant voltage; 
the speed of a motor depends upon the voltage, the brightness 
of an incandescent lamp depends upon the voltage, and as 
these are the two principally applications of the electric current, 
it is important that the voltage remain constant. 

The objections, therefore, of using direct current for the 
transmission of power, are the inherent defects of the direct 
current dynamo in generating high voltage; the excessive loss 
of energy in the transmission, the drop in the voltage due to 
this loss at the point of application of this energy, the system 
is not flexible to the changes of voltage necessary at different 
points of application and the enormous cost of large size of 
wire required for the line. 

It is to overcome these difficulties that the alternating cur- 
rent machine was introduced, but the most remarkable develop- 
ment in the use of the alternating current for transmitting and 
distributing electrical power is mainly due to the facility and 
economy with which they may be transformed from one pres- 
sure or voltage to another. The transformer in its general 
form consists of an iron circuit around which is wound two 
series of wires in no way connected with each other. They 
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are called the primary and secondary coils of the transformer. 
The primary receives the voltage from the dynamo and the 
secondary gives it out at any new voltage desired, either higher 
or lower. The ratio of transformation depends upon the num- 
ber of turns in the primary and secondary. A transformer 
which has more turns in the secondary than in the primary is 
called a ‘‘step-up” transformer, because it raises the voltage, 
and when the secondary has fewer turns than the primary it is 
called a ‘‘step-down”’ transformer, as it lowers the voltage. 


All the energy that is driven into a transformer is delivered 
except for the small losses within the transformer, so that if the 
voltage is high in primary and low in secondary, the current is 
high in the secondary and low in the primary. Step-up trans- 
formers find their chief use in generating plants, where, because 








of the ‘tical limitations of the alternating machines, the 
crirtgnt generated is not of as high a potential as is demanded 
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same efficiency and, therefore, the less the cost. The highest 
transmission thus far used in practice is 60,000 volts, used by 
the Standard Electric Co., of California. They transmit this 
voltage on a line constructed of aluminum cable § inch in 
diameter. When the distance is not very great step-up trans- 
formers can be dispensed with, as the voltage required on the 
line for economical transmission varies from 500 to 2000 volts 
per mile in length. 

To sum up the foregoing, the advantages and disadvantages 
of each class of current for the transmission of power are as 
follows :-— 

The advantages of the direct current are, that its use is not 
attended by inductive disturbances with the accompanying 
drop of potential and sometimes low-power factor; it is attended 
by no appreciable capacitv effects; it is not subject to electric 
disturbances which sometimes cause insulation perforations, 
short circuits and arcing. It permits the use of direct current 
motors with their satisfactory operation as to efficiency, small 
starting current overload capacity and speed control. Its 
principal disadvantage is the fact that it cannot be used at 
high voltages, and, consequently, for long distance transmission 
the cost of the line makes its use prohibitive. Furthermore, 
service conditions demand other voltages than those of the 
transmission line and the direct current transformer or dyna- 
motor is expensive and not very efficient. 

The advantages of the alternating current are its high vol- 
tage with its accompanying small currents, the use of the very 
satisfactory efficient and moderate price transformer, the 
small line wire required and cheap pole construction. 

The disadvantages of the alternating current are the evil 
effects of inductance and capacity; the operation of alternating 
current motors are only fairly satisfactory and the great care 
that must be taken to provide good insulation, which is likely 
to break down when attended with internal disturbances, 
causing insulation perforations, short circuits and arcing. __ 
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The discussion as to 
how long the world’s sup- 
ply of coal will last serves 
to direct attention to the 
fact that every year the industrial world is getting away 
from the use of coal in many lines. 

The electric arc is taking the place of coke and charcoal 
for reducing iron from its ores in blast furnaces and the 
electric furnace, while yet in the experimental stage, is 
doing the satisfactory work required of it. Wherever water 
falls there is power, and to-day the hydraulic, electrical, 
and mechanical engineers are working with the metallur- 
gist to make electricity do the work of coal and coke in the 
manufacture of iron, copper and other useful metals. 
Waterfalls in the wilderness have been harnessed to dyna- 
mos which are sending the electrical current to cities 
100 miles away. They are utilizing the electric current 
in furnaces to fuse clays for making aluminium; to make 
calcium carbide, which gives forth acetylene gas when 
combined with water; to weld iron and to make glass, 
and as this current works the same whether it comes 
from a dynamo driven by an engine or is brought scores of 
miles from a waterfall, it will doubtless be strange if any 
waterfall of any considerable size will be left to be ad- 
mired in its primitive beauty. 

Some of the plans for the future contemplate a dam 
across the Mississippi River at Keokuk, Iowa for a hy- 


Increased Use of 
Water and Air Currents 
For Generating Power 
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draulic plant capable of developing 50,000 horse-power, 
and the Ohio River at Louisville, Ky., will soon be has- 
nessed if the present plans are realized. Niagara Falls 
for some years has been driving immense turbines, and 
new ones are being installed as the demand requires. 
Seattle and Tacoma draw their electricity from the water- 
falls miles distant and the mountain cascades in California 
furnish power which is carried a hundred or more miles 
to the place of consumption. 

The aggregate power which can be furnished by all of 
America’s waterfalls is insignificant compared to the 
possibilities which lie in the controlled energy which can 
be stored up in the winds and waves. Windmills are 
being used more and more in Europe and makers of wind- 
mills and other forms of motors driven by air currents 
say that before many years the land will be thickly 
studded with windmill towers, each wheel lifting water, 
operating a dynamo, or driving an air compressor, trans- 
forming the wind into useful forms of energy. 

The limitless power of the waves and tides transformed 
into electrical energy, which can be transmitted by cop- 
per or aluminium wires far inland, is seriously being spoken 
of. Tidal mills and pumps operated by wave-moved 
floats have been in service in a small way for some years, 
but they have not proved to be satisfactory. It is now 
proposed to build, and a site has been about selected, for 
an immense reservoir which when filled by the tide will 
hold back sufficient water to work a large number of tur- 
bines until the next tide replenishes the reservoir. This 
reservoir will be a double one, each equipped with gates, 
One will furnish the head and the other will serve as the 
tail race while the tide is out. When the tide rises the 
gates of the lower reservoir will be closed, preventing the 
sea from entering and thus maintaining the lower level 
required for the operation of the water wheel. 

-—— > —- 

There has been recent- 
ly issued from the Cen- 
sus Bureau an import- 
ant report dealing with 
the number of electric stations and the number of 
station employees. This document is the first effort 
of this kind to do the work thoroughly, and this one 


An Army of Central 


Station Engineers 


is complete in every detail. According to these 
figures there were on June 30, 1903, 3,620 cen- 
tral electric stations in operation. The cost of 


their construction and equipment amounted to $504,- 
740,352. The stations furnished employment to 23,330 
persons, who received in wages $14,983,000 for the year. 
The power plant equipment consisted of 5,930 steam 
engines, with 1,379,941 indicated horse-power, and 1,390 
water wheels with a stated horse-power of 438,472. The 
generating plants consisted of 12,484 dynamos of every 
description, with a stated horse-power of 1,624,980. 
These figures do not include 252 electric railways 
doing a central station business, nor any data pertaining 
to the 50,000 isolated plants that exist all over the coun- 
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try. The current output for the year from these central 
stations was 2,453,502,652 kilowatt hours or about 25 
per cent. of the possible work that the stations could do in 
24 hours of daily operation. 

The general introduction of electric lighting is shown 
by the fact that of the 1,892 places reported in the last 
census. as having a population of 2,500 and over, 1,511 
had one or more central stations, operated either inde- 
pendently or in connection with an electric railway and 
there were 1,960 places with smaller population than 
2,500, having similar stations. In addition there were a 
number of large central electric stations which furnished 
current to surrounding cities, towns, and villages, so that 
ai enumeration of the places in which central station 
were located by_no means represents the distribution of 
the current. 

There were 1,463 central stations operated in connec- 
tion with the manufacture of gas, the operation of water- 
works or other industries. It is interesting to note that 
there were only 827 cities and towns in which one or more 
gas plantsjwere in operation for the manufacture of gas 
asanilluminant. The fact that 75 per cent. of the central 
electric stations are in places of less than 5,000 inhabi- 
taiits, as compared with 22.8 per cent. of the gas plants, 
indicates the wider distribution of the electric stations 
which have enabled the inhabitants of the small places 
to enjoy illuminating facilities. 

Illinois contains the greatest number of central sta- 
tions operated under private ownership, and Ohio the 
greatest number under municipal control. The greatest 
proportion of central electric stations is found in the 
North Central States. In 1890 these States contained 
43 per cent. of all the electric stations in the United States. 
and in 1902 the proportion had increased to 47 per cent. 
The greatest percentage of increase in the number of sta- 


tions is shown for the South Central States, where 79 - 


stations had been installed up to 1890, which number 
was increased to 404 in 1902. 


—-+>-- 


One of the most successful eng- 
ineers of the present day and presi- 
dent of the American Society of 
Mechanical Engineers, Mr. James M. Dodge, has been 
investigating the relative progress in earning capacity made 
by the trained and untrained workmen. He finds that syst- 
ematic schooling gives a handicap which is rarely overcome 
by the untrained. Mr. Dodge has divided the men who 
comprise the working force of a great industrial plant 
into four classes. The experience and knowledge, which 
constitute the workman’s capital are valued at an amount 
that would yield at 5 per cent. interest per annum, an 
amount equivalent to the annual salary of the 
individual. 

The lowest and most poorly paid workman is the 
laborer, who, with but primitive and rudimentary trainin& 
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of Training. 
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necessitating his working constantly under the super- 
vision of a boss, earns at the age of 21 his maximum, or 
$10.20 a week, representing for fifty weeks a year a 
capital value of $10,000. 

The second class, or shop apprentices, enter the shop 
usually at the age of 16, at a salary of $3 per week. At 
the age of 21 he has already outdistanced the laborer; 
but at the age of 24 has attained his maximum wages of 
$15.80 per week, representing a capital value of $15,800. 

The third group of workers are the young men who 
have had a trade school training. Starting at the age 
of 16, experience shows that they can afford to spend 
several years acquiring systematic knowledge, which 
enables them, after a short time, to command a better 
salary than the shop apprentice, and at any given age 
their compensation is greater, notwithstanding the time 
spent in school gaining theoretical knowledge. 

At the age of 25, the earning value of these men, on a 
5 per cent. interest basis is $22,000, so that the several 
additional years spent at the trade school represented 
an addition of $7000 to life’s capital. 

The fourth group tells of the highly trained technical 
school graduate. Leaving the regular public schools at 
18, and spending four years in one of the higher institu- 
tions of technical learning, he begins life’s battle at the 
age of 22, and commands on an average, about $13 per 
week. At this age he earns less than the apprentice, or 
the trade school graduate. Ina short time he passes the 
apprentice, and in three years or at the age of 25, he is 
on a par with the trade school graduate but with better 
prospects for future advancement. His earning power 
continues to increase yearly at practically the same 
relative rate, so that by the age of 30 years his potential 
value is $41,000. In other words, six years of school 
training have augumented his value nearly 100 per cent. 
over what it would probably have been had he started 
with only a trade school training. 

While this no doubt applies to the men who have had 
the advantages of an education such as mentioned, there 
are many engineers, and goodones, who have derived 
their training in another way. ‘This training they have 
obtained by observing the many little things that go to 
make up the successful running of a steam plant and 
comparing their experience with others, and to the en- 
gineer who desires to keep abreast of the times, the 
technical journal is of the utmost importance. 

By learning what others are doing who are engaged in 
work similar to his own, the engineer is enabled to increase 
his own knowledge, and by taking advantage of the advice 
and experience of others he greatly adds to his efficiency. 
The acquisition of such knowledge will often aid the 
engineer to make improvements of his own which may 
result in a considerable pecuniary advantage to him 
personally, and often to the engineering world in general 
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The Compressed Air Power Plant at the St. Louis 
Exposition. 

The central compressed air power plant at the St. Louis 
Exposition will contain two main compressing units; one cross- 
compound, two-stage Cincinnati-gear compressor, having 13- 
and 24-inch steam cylinders, 22 and 14-inch air cylinders and 
24-inch stroke, with a displacement at 125 R. P. M. of 1300 
cubic feet per minute, and one cross-compound, two-stage, 
Meyer-gear compressor having 12-and 20-inch steam cylinders, 
18-and 11-inch air cylinders and 18-inch stroke, with a dis- 
placement at 1oo R. P. M. of 530 cubic feet per minute. The 
first machine is to supply the general compressed air require- 
ments of the Exposition, while the second is to supply the trans- 
portation exhibits. The larger machine is of special interest as 
being the first compressor of its type publicly exhibited, 
although a number of similar machines have been, and are, being, 
installed in private plants. A 2800-foot machine is at the present 
time being placed in the Jersey City power house of the Central 
Railroad of New Jersey. 
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adjustable babbitted slippers, top and bottom, working in 
bored guides. The reciprocating motion is of the simplest 
possible character, this simplicity in construction permitting 
low reciprocating weights without sacrifice of strength. These 
features allow satisfactory balancing, and in connection with 
the long bearing on the foundations, insure an especially éasy 
running machine. The steam valve-gear is of the four-valve 
type. Steam distribution is effected by means of short, double- 
ported, slide valves, working at either end of the steam chest on 
a valve face as close as possible to the cylinder bore, the port 
volume being restricted as far as the large valve area will allow. 
The exhaust valves are of the Corliss rotary type and are 
placed at the bottom of the cylinder. ‘This construction has 
been followed in order to produce a valve gear having the 
essential advantages of a Corliss, namely separate passages for 
the steam and the exhaust with corresponding reduction in 
cylinder condensation, together with short, straight ports and 
small clearance. On the other hand, the complicated Corliss 
releasing gear, which is necessarily prejudicial to even moderate 





Fig. 


The general construction of one of these machines is shown 
in Figs. 1 and 2. The frames, as will be noted, are of massive 
construction, with a long bearing on the foundation, while the 
steam and air cylinders, joined in the direct line of thrust by 
heavy cast iron housings, are also supported by bed plates 
under their entire length, the weight of each side being thus 
taken on two large bearing surfaces extending to the ends of 
the machine, avoiding the objectionable features of over-hung 
cylinders, and giving the compressor great stability. The 
general construction is characteristic of the best grade of engine 
work, and comprises removable quarter boxes and main bear- 
ings, steel forged connecting rods, with wedge take-up, specially 
large crank and wrist pins and. cast steel cross-heads with 


speeds, has been eliminated, the action being positive throughout. 

The air valve gear is, however, the distinguishing feature of 
this machine, combining in a very ingenious manner, the posi- 
tive action, noiseless operation and durability of the mechani 
cally moved valve with the elasticity of the poppet valve. The 
noise and rapid wear of the poppet valve, due to the impact 
of the valves closing at the reversal of stroke, is eliminated by 
mechanically closing the passages underneath the poppet valve, 
and leaving a cushion of air upon which the latter seats. The 
action of the valve gear is clearly indicated by Fig. 3, showing 
the general arrangement of the cylinder, and Figs. 4, 5 and 6, 
showing the position of the valve at various points of the 
stroke. 
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At the beginning of the forward stroke of the piston, indicated which have had the entire return stroke in which to seat, prevent 
by position 1 in Fig. 6, the mechanical valve ‘‘A’’as shown in _ the flow of air back from the discharge passages to the cylinder, 
Fig. 4, is just closing the port ‘‘B,’’ the discharge-edge of ‘‘A’’ and remain closed until position 5 in Fig. 6 is reached, when the 





Fig. 2 

being in line with the upper edge of the port ‘‘B,’’ and the valve _ pressure inside the cylinder slightly exceeds the pressure in the 
moving in the direction shown by the arrow ‘‘C.’”’ After the discharge passages. The poppet valves ‘‘G’’ thereupon open 
piston advances a short distance, the valve has reached the and remain open until position 1, Fig. 6, is reached, at which 
point the valve ‘‘A,” 
which in the meantime 
has changed its direction 
to that shown by arrow 
“C,” has resumed the 
position shown in Fig. 4, 
thus leaving a volume of 
air under discharge pres- 
sure in the space between 
the mechanical valve and 
the poppet valve, per- 
mitting the light springs 
back of the poppet valves 
““G” to seat them easily 
and gently during the 
return stroke. 

It will thus be seen, 
that the three fixed 
points in the compres- 
sion cycle, namely, the 
opening of the inlet, the 
closing of the inlet, and 
the closing of the dis- 
Fig. 3 charge are positively and 


position shown in Fig. 5 
in which the inlet edge 
of the valve'‘D” is just 
coming in line with the 
lower edge of port ‘‘B.’’ 
The valve continues to 
move in the direction of 
the arrow “C” until 
about mid-stroke, when 
it reverses to the direc- 
tion shown by arrow 
“FE” bringing the valve 
back to the _ position 
shown in Fig. 5 at the 
end of the stroke, corres- 
ponding to position 3 on 
the ideal card shown in 
Fig. 6. On the return 
stroke, the valve still 
moving in the direction 
of the arrow ‘‘E”’ returns 
at position 4, (Fig. 6) to 
the position shown in 
Fig. 4, the discharge edge 
of valve ‘‘A”’ being in line with the upper edge of the port mechanically controlled; the opening of the discharge, which 
‘““B” and opening. is the only variable point in the cycle is controlled by the auto- 

After the mechanical valve opens, the poppet valves ‘‘G,’’ matic poppet valves, which ‘are relieved, however, of the 
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necessity for quick closing, and are consequently free from the 
objectionable features of noise and rapid wear. 

Indicator cards from these machines have steep expansion 
line on the air cards, indicative of the small clearance and high 
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Fug. 4. Fig. 5 
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volumetric efficiency of the machine, the large valve area being 
shown by the practical coincidence of the inlet and atmos- 
pheric lines and by the uniform discharge line. The rounded 
admission of the steam ecards, which might, in ordinary engines 
be deemed objectionable, is due to the maker’s practice of 
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giving the steam valves a slight negative lead to off-set the 
expansion pressure at the beginning of the air cards. 
These machines are built by the. Laidlaw-Dunn-Gordon 


- 


Company, of Cincinnati; O., U.S. A. » “3 
—— +> —— 


‘A Large ‘Chimney. 

A large chimney has just been completed hy the Edison 
Electric Company at South Boston. .The chimney, which is of 
the Custodis construction, is 250 feet 6 inches in height. The 
external diameter at the base is 24 feet 11} inches; internal 
diameter, 19 feet 6 inches. The external diameter at the top 
is 17 feet 4 inches; internal diameter, 16 feet 8} inches. ‘The 
walls of the chimney are 36 inches thick at the base for a height 
of 3 feet 9 inches, above which they decrease two inches in 
thickness in every 16 feet 5 inches until a height of 200 feet is 
reached; for the next 25 feet the walls are 10% inches in thick- 
ness, and for the last 25 feet they are 8% inches thick. The 
chimney stands on a concrete base 47 feet by 51 feet in area, 14 


feet 2 inches deep. 
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Some Engineering Experiences. 
By A CONSULTING ENGINEER. 


It is looking after the little things that go to make-up the 
difference between wasteful and economical steam engineering, 
and it is very important that we watch carefully those little 
things that we use so frequently. We unconsciously get more 
and more careless in their use, and become like most people, 
when they change their lighting system at home from the 
kerosene lamp to gas light. The first month each member of 
the home family watches lest there be a needless consumption 
of gas. At the end of the first month the bill comes in and we 
tell our friends how much cheaper it is to use gas than those 
old dirty lamps. Next month vigilance relaxes a little and the 
gas bill causes us some concern. About the third or fourth 
month gas has ceased to be a novelty and the gas bill has 
assumed such proportions that we begin to believe the gas 
meter is a thief and a robber placed in. our house by and for ~ 
the interest of a soulless corporation. When in reality the 
fault is wholly ours. The same principle applies to the man 
before the fire-door, with only this exception, “‘he don’t have 
to foot the bill,’’ and therefore is not reminded, at stated 
intervals, that his watchfulness is decreasing. One of the 
most important duties of a chief engineer is to see that the 
men under. him are constantly watching these little things. 
The efficiency of his plant depends upon it. 

We talk about the diplomacy used by our-ambassadors and 
foreign ministers in their dealings with foreign powers, how 
about the engineer in charge of a large power plant? It seems 
to me that he is required to be just as cautious, use as much 
judgment, and be as diplomatic in his dealings with his em- 
ployers and the men under hiin as is required of the inost 
carefully trained statesman. An illustration: The Blank 
Manufacturing Company, employed a new chief engineer, a 
man thoroughly up-to-date, progressive, yet conservative. 
In short, he knew his business. It was predicted that he would 
not hold the position six weeks, the reason given was, that he 
would want to spend money fixing and cleaning up things that 
in most instances would appear like a dead loss of time and 
money, the Blank people having gone on record as being 
stingy and mean in regards spending money for the benefit 
of the power department. 

Having had somewhat to do with this man's securing the 
position and knowing that if once the Blank Manufacturing 
Company were convinced that their power could be generated 
considerably cheaper, and incidentally, that if any important 
changes were made, I would be called in, as consulting engineer, 
the new chief and inyself got our heads together for the purpose 
of starting the entering wedge. We knew that our fight would 


‘be with the superintendent, for his only idea of a power plant 


was that it is a necessary evil, and the less money spent for 
it in a given day is that much saved for the firm. After dis- 
cussing conditions we felt that as no accurate detailed-account 
of the cost of the power used had ever been kept it would be 
best to begin with that; especially as this work could be done 
by the power generating employees themselves; it could be 
made to be the means of showing the efficiency of the various 
employees, engines, boilers, etc., and also, if properly designed 
and used, it would act as a stimuli to create a desire among the 
men to do just a little better, along the lines of economy, than 
any of his fellow workmates. 
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Card No. 1 is for daily use. The chief engineer explained 
the advantages to the superintendent, got permission to have 
a small quantity printed, as an experiment, and also permission 
to get the time clerk to substitute them for a card which showed 
simply the date, number of hours, and employees name. Hav- 
ing authority, he next proceeded to interest the men in the 
plan; he went to each man and explained the object of the card, 
being careful to tell them that it was not a scheme to drive 
them, but that it was the beginning of a plan to better con- 
ditions under which we are working, for says he, you know this 
place has the name, (and justly I admit) of being the meanest 
place to work in that there is in the city; we want to work 
together to overcome that name. Another thing you will 
notice that you will get credit for all the extra work you do, 
you know that every day some of you fellows do some repairs 
that save the company a great many dollars, and no one knows 
that you do it. Another thing, if you or I order anything and 
there is a difference of opinion these cards will settle it at once 
ete., etc. The men knew their chief—had confidence in him 
—and entered into it cheerfully. 

The card is almost self-explanatory. I might say, that at 
the end of each day it is filled out and signed by the engineer, 
fireman, or oiler, as the case may be, and left in a convenient 
place to be collected, approved, and sent to the time clerk’s 
office. ‘The chief engineer also fills out the new supplies ordered, 
new supplies received, and repairs ordered spaces. There also 
is a space provided for any remarks or memoranda the chief 
engineer nay wish to enter on the card. 

By this new system it became necessary to weigh all the 
coal used. ‘This was done in the following manner: The coal 
was stored in bins from which it was loaded into small hand 
cars and hauled to the boiler room. These cars each held a 
certain weight of coal, and a record of the number of trips from 
the coal bin was kept by an old revolution counter placed inside 
of the boiler room in such a way that as each car went in, a 
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projection on the car pulled the registering lever forward, and 
when the car had traversed a certain distance a spring pulled 
the registering lever back ready for the next load. At the end 
of the day someone takes the reading of the counter and mul- 
tiplies it by the number of pounds of coal each car was supposed 
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to hold. The only trouble ever experienced with this device 
was when a new ian was hired (and afterwards fired) he con- 
ceived the idea that by occasionally giving the recording lever 
an extra pull he would get credit for hauling more coal than 
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Card No. 2 


did his predecessor, and so he did until his fireman began an 
investigation to find out why he, apparently was burning so 
much more coal than usual. 

tach month a card like No. 2 was made out in the office, and 
a copy given to each person interested in the workings of the 
power developing department. Card No. 1 is about 6x5 
inches, and Card No. 2 is about 6x 18 inches. Necessarily I 
have changed the name, and the objects ordered and received 
are purely imaginary and are intended only to give an idea as 
to how the blank spaces be filled up. If any reader wants to 
use cards like these I would say we have no copyright on them 
and I would suggest that considerable blank space be left for 
the supplies, and repair notes. In adopting a scheme like this 
it is important to convince the men using it that it is not in- 
tended as an effort to drive them, but that it is only one of the 
many tneans adopted to satisfactorily manage a business that 
requires constant watchfulness of little details. 


-——_+>—_—_ 
Fireless Steam Engine. 


An engine has just been completed in Germany of a type 
designed for shunting in explosive factories. Instead of carry- 
ing fire in its own boiler, it is filled with steam from stationary 
boilers, and when so charged is capable of several hours work. 
The first warming up occupies half an hour, and the subsequent 
recharging can be done in a quarter of an hour. © 
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ON ORDER to make this department of THE PRACTICAL ENGINEER as interest- 
A ing as possible, a@ moderate rate will be paid by us for all contributions pub- 

Y lished under this heading. However, we do not assume responsibility for 
the ideas or opinions expressed. None need hesitate to contribute because of in- 
ability to draw or write well. We will redraw or revise whenever necessary—it is 
the idea we want. New ways of doing old things, criticis:as of accepted theories, 
and general engine-room expcriences are especially solicited. 
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Sight Feed Lubricator. 























EpDITOR PRACTICAL ENGINEER: 

In the January number of vour valued paper I notice on 
page 21 one of your correspondents asks, what is the matter 
with his sight feed lubricator? In answer I beg to state that 
the trouble is, there is entirely too much piping used in the 
connecting of this lubricator. The steam that condenses in 
the upright pipe, which is about 10} feet long, does not allow 
of any condensation in the siphon or water chamber, which is 
supposed to put a head on the lubricator. 
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Without any material change except the removal of this long 
piece of pipe and the plugging of the hole at the bottom of the 
riser, and the reconnecting of the lubricator in the other hole 
4 as per attached diagram, he can entirely overcome the difficulty, 
besides getting a much neater appearing equipment. 
Fort Wayne, Ind. W. B. 
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Don’t Grease Commutators with Your Fingers. 


Advice about the running of Belts. 


iditor Practical ENGINEER: 

While reading a few days ago I saw the following, which I 
vish to comment upon a little. 

“Singing or hissing of the brushes is usually caused by a 
rough or sticky commutator, or by the unevenness of the 
brushes. A slight application of vaseline to the commutator 
vith the finger will generally reduce the noise.” 

‘To my mind this is poor advice, and should never be put in 
practice. My advice is, never put vaseline on the commutator 
v.ith the finger when the generator is working. 

All generators with more than two sets of brushes are liable 
to are froin one set of brushes to the other, and should one have 
his finger on the commutator at the time this arc occurs he 
would be liable to get a severe burn. I saw a young inan who 
received a burn in this way and it nearly cost him his hand. 
You can rest assured he will not put any more vaseline on the 
commutator with his finger or get his hand so near the commu- 
tator again for any other purpose, unless the generator is not 
running. 

A commutator wiper, which is much better than the finger 
for applying vaseline to the commutator, is made as follows: 
Take a piece of canvas 10 or 12 inches wide and long enough 
to make a roll one inch in diameter, larger or smaller, according 
to the wishes of the person preparing it; lay it out flat, spread 
one side with vaseline, roll up like a roll jelly cake, bind with a 
string, and you will have a wiper which will apply the vaseline 
very nicely and at the same time the liabilities of getting burned 
are practically eliminated. As the ends of the wiper become 
black and dirty it can be trimmed off, and the wiper will last 
for a long time. 

A little farther along in this article appeared this statement, 
‘‘A squeaking noise is generally caused by slipping of the belt, 
which should be tightened.”’ 

This seems to me like poor advice also, for every time the 
belt is tightened more pressure is brought upon the bearings of 
both engine and generator, consequently the frictional horse- 
power is increased, more steam has to be used to develop this 
additional horse-power. More steam means more fuel burned, 
a larger fuel bill at the end of the month and a bad prospect for 
an increase in the salary of either the engineer or fireman. 

Tomy mind the better plan would be to first ascertain the 
cause of the slipping and then, if possible, apply a remedy. 
Belts will slip froin one or more of the following causes: Dirty, 
greasy belts, belts too slack, belts too tight, belts too narrow 
for the work they are required to do, and overload. 

Dirt and grease can be reinoved from belts by soaking the 
inner side with } part of gasoline and } part of turpentine. 
The dirt will then be soft and can be removed with a scraper. 
After scraping, the surface should be thoroughly cleaned with 
the above mixture. Small belts that can be readily removed 
can be soaked in this mixture with good results. After treating 
the belts as above, apply a good dressing and you will be sur- 
prised how slack the belt can be run and not slip. 

Should they begin to slip at any time, do not tighten but 
apply a little more dressing. After a belt has absorbed all the 
dressing it will hold, a slight application once or twice each 
month will prevent all slipping. A good grade of cylinder oil 
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answers the purpose very well and will do until the dressing 
can be obtained. 

Of course, a belt can be too slack, and if so, no amount of 
dressing will prevent it from slipping. The only remedy in 
this case is to tighten it, but care and judgement should be 
used in doing so. 

The writer saw a four-inch belt driving an electric light gen- 
erator and the belt was slack enough to present the appearance 
shown in the sketch and yet it did not slip. 

If I remember rightly the driving pulley was three feet in 
diameter and the driven pulley three inches, with about 
twenty feet between centers. The belt actually came togeth- 
er at a, b, c, and d. 











Home RO ft. 


We have in our power-house a 21-inch belt, 22 ft. between 
centres, running over pulleys 7 ft. and 24 inches respectively, 
which, when I took charge, was so tight as not to allow any 
slack in it when the load was on, and much trouble was ex- 
perienced with excessive heating of the generator bearings. 
After treating as described in the foregoing we are able to 
slacken so that when the load is on there is a sag in the belt 
of from 8 in. to 12 in. 

We have no more trouble with hot bearings, and if the load 
were steady it could be slackened stil] more. 

My experience has been that a belt too tight will slip as well 
as one that is too loose, for when it is excessively tight not 
enough of the belt comes in contact with the pulleys to carry 
the load without slipping. 

When the belt is too narrow for the work it has to do and 
there is room for a wider one, it would be a paying investirent 
to discard the narrow one, or it may be disposed of to sorreone 
who is in need of a belt of that width. 

When the belt is as wide as can be used and is overloaded, 
we are up against a hard problem. In this case, after cleaning, 
treat the belt with a good dressing, slacken as much as possible, 
and use a good idler, this is about the best one can do. 

All belts should have the slack side on top, but when this is 
not possible an adjustable pulley should be used, placed under 
the belt as near the driven pulley as practicable. This pulley 
should be raised when the load is on and lowered when the load 
is off. In other words, raise the pulley when the machine is 
running and lower it when the machine is standing still. 

All belts should be left very slack when not in use. 

Lloyd, N. Y. A. E.'¥. 


——+>——- 


Heating Ovens or Kilns by the Use of Super- 
Heated Steam. 
Epitor PRACTICAL ENGINEER: 
Can any of the readers of THE PRACTICAL ENGINEER give 
ine any information in reference to heating ovens or kilns by 
the use of superheated steam? 


We want to obtain a temperature of 450 degrees Fahrenheit 
in the ovens. If there are any such plants in this country, we 
would be pleased to learn their location and efficiency. 


Philadelphia, Pa. J. V. REDMOND. 
—_—— +> —— 


Rodney’s Troubles 
Or Do We Need a License Law in Michigan? 
(Fourth Letter.) 

wel mistur editur i thenk u veri mutch fer tellin me ov the 
dangir ov tyin the roap on tu the saffety valv leever and ile 
nevur sai thet a man is a fule whut kuts a roap whuts tide tu a 
saffety valve leever. insted ov thet ile taik oaf mi hat tu him 
evri tim. i found out thet the fellar whut kut the roap thet tim 
was a biler enspektur from nu yurk. henry hed bin tockin to 
him 1 day when he met him at thu appel groers convenshun 
at hard scrabbul in ovur streach kounty, and he told him tu 
kum out tu our place sum time and mebby he could enshure 
mi hul rig but it seams thet when he cut the roap thet he hez 
not kared tu kum bak. ime shure i dont no whi, fur i did not 
mis uze him in ani way. when he kum neer the biler thet tim 
he tuk no tim to tok, he jist kut the roap and flu lik a ginny 
hen ef u no how that iz. wel now mistur editur ef u se him ani 
whear tel him thears no moar dangur uv a xploshun fur ile ti 
no moar roaps on the biler. 

ani whear ive hed a lot ov trubel with the grate bars, az 
henry cauls them. mi biler iz a porttubal biler with a watter 
bottum so henry cauls it and up tu tuday i thot it wus a very 
gud thing tu hev but ime not sattifide with it at awl. fathur 
allus told me never tu waist enny thing no mater how smal, so 
i tri tu bide bi hiz sa ens allvs. uno thet kole kosts nunny evri 
whear and ov korse i must saiv aul i kin, so whin i wus poken 
the fire yisteday i jist left the hot koles thet dropt thru the 
grates sta rite in the ash plase so az tu sav whut heet wuz in 
then. long in the afturnune henry kame along whur i wus 
thrashen barbners wheet. he luked in tu the ash pit and then 
grabd tre bi the arm and sed thet if i didnt git them durned 
ashs out o the pit the grait bars wud faul down. i jist laft at 
him and sed i kuddent se how thayd faul down with sumthen tu 
help hold em up with. all rite hev it ure oan way rod, ule 
find out ina four nite. he wus so kind o cerrius thet i begin to 
think he ment it and i pulld the ashs rite out, wel that nite 
i tuk the masheen hoam with the teem, biler and aul, and ov 
korse nex day i had tu luk evri thing ovur tu se if it wus aul 
rite, and i found the grait bars as henry called them, aul bulged 
up in the middel so mutch thet 3 ov them hed feldown on the 
bottum ov the biler. wel i wuz ina pikkel. i didnt no whut 
tu du, henry wuz gon tu chirch and i wuz mad. wel a thot 
struk me in the hed and i tride it this way. i put the bars whut 
wuz very bad intu my lite waggun and druve 6 mils to warfels 
corners to wimers blaksmith shop. i wated thear neerly 3 ours 
fur gorg wimer the blaksmith tu cum home frum chirch, and 
whun he told me he kuddent straten a kast irren grait bar i thot 
he wus a pure mikkanik but when i got hoam mi bruther proavd 
him rite so ime gitten sum from the foundry,sum nu 1s, ile let 
u no when i get em. 

rodney gumkirk 
orkners corners 
munrow kounty Meeshigan 

cair of my fathur. 
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A Handy Centering Gauge. Tempering Springs. 
Editor of THE’ PRACTICAL ENGINEER: 

In the shop as well as in the steam plant we often meet with 
obstacles which must be overcome, and it often occurs that 
when time is limited these little troubles show up. A few years 
ago while employed in a shop I received orders from the foreman 
to get my tools together, and lose no time in reaching a steam 
plant located twenty miles from the shop. On reaching the 
plant it was evident that the engine needed attention; after 
putting in new stuffing box studs for piston rod, and removing 
broken packing and bull rings, I found that the piston came 
out so near the end of the cylinder that it was a difficult job 
to keep one leg of the calipers on the counter bore while center- 
ing the piston, the valves being in. the heads of this engine. 
This accounts for the small portion of counterbores left after 
removing the head. After finishing the job I came to a con- 
clusion to make something that I could use to better advan- 
tage in the near future, so I made a centering gauge as shown 
in the sketch. Fig. 1 is the back of the'gauge, which is made 
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of tool steel 12 inches long, one inch wide, 4 inch thick; three 
slots were cut in this bar the full length as shown; another 
bar the same width was made in Fig. 3; this bar slides freely 
up and down on bar Fig. 1. A strap is riveted to bar Fig. 1, as 
shown in BB’, a sliding link was made at H’, bar A’ fits inside 
of these links as shown in Fig 2. To adjust the gauge try to 
get the length by pulling AA’ lengthwise, say to within an } 
inch, then tighten set screw c, which has no connection with 
bar A’ as shown in Fig. 3. By tightening screw, C holds link 
H’ from slipping on bar A; turn thumb-screw C’, which is free 
to turn in slot E Fig. 3, and by so doing bar A’ can be raised 
on account of this eccentric } inch. Now by tightening thumb- 
screw C’” will hold bar A’ in place, this screw passes through 
link H’ and bar A’ at E’ and is made as shown in Fig. 5. Cen- 
tres are put in ends of bars AA’ as shown at WW’ Fig. 2. A 
scale is cut on side of bar A as shown; a pointer is placed on 
bar A’ as shown at F”’ when the two bars are closed they meas- 
ure from points WW’ twelve inches and can be lengthened so 
they will measure twenty-two inches. I made three different 
lengths to go with A or B so I could measure 56 inches. I also 
made a short one for measuring or tramming shorter surfaces. 


This was twelve inches full length and six inches long when 
closed. This has come in very handy on many jobs and inay 
be of use to others. 

I had some trouble in tempering some springs which had lost 
their stiffness. I made several failures, but at last the thought 
came to me to try boiling hot water to dip them in; I did so, 
and then dipped them in oil and the trick was done. The cold 
water I first used made them too hard, the oil first used made 
them soft, but the hot water first and then the oil made a good 
job of it. 

Cambridge, Mass. W.A. D. 


—+>-- 


Trouble With a Pump, and Trouble Caused 
by Having No Throttle at the Engine. 


Epiror THE PRACTICAL ENGINEER: 

A short time ago I was called in to a small factory to see 
what was wrong with the boiler-feed pump. 

It was not big enough, it would start only about half 
the time, and then it would only work by fits and starts. After 
fixing a price for my services, provided I got the pump to work 
all right, I looked the pump over. It was a bad mix-up in- 
deed, for when the man in charge, could not get the pump to 
work he promptly proceeded to dissect it and when I took the 
matter up, the pump was scattered all over the fire-room floor. 
The water valves were thrown here and there and the steam 
valves were laid on a bench near the pump. The pistons were 
both out so I had to try them with steain after everything was 
connected up to make sure they did not blow through, for this 
is a serious drawback to a pump’s efficiency. 

In a very short time, the engineer had the pump together 
and everything apparently in working order. After warming 
up the steam end, and taking up the joints a little all around, 
and after I had gone over the piping, I told the engineer to 
start the pump just as he had been in the habit of doing pre- 
viously. He opened the supply valve from the city main and 
turned on the steam to the pump, and then grabbed the handle 
to the stop valve on the feed line near the boiler and opened 
the valve as soon as he possibly could. The result was that 
the boiler pressure, leaking by the check between the stop 
valve and the pump discharge valves, forced the discharge 
valves down on their seats, and consequently the pump could 
not dispel the air to form a vacuum in the suction line. Not 
only that, but the air cock that had been in the water chamber 
of the pump was gone, and there was a plug in its place. I 
noticed also that the union in the suction pipe between the 
supply valve and the pump was dripping. I had it taken apart, 
after closing the supply valve. I found that the union had only 
a part of a gasket in it, and that was of paper. After putting 
in’a new gasket in the union in the suction line, I put an air- 
cock in the discharge line near the pump, and carefully ground 
the check valve to make it tight, so that the hot water could 
not back into the pump. I then tried the pump by first opening 
the suction, then the vent valve in the discharge line, then 
gradually the steam valve. The pump started slowly at first, 
and after a few strokes, it forced the water out through the 
vent valve. Before closing the vent, I opened the stop near 
the boiler, then closed the vent and after giving the pump 
more steam it ran all right. They have not had any more 
trouble with it since. 
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Something siisieaina’s in that nia since I was there, that I 
foresaw when I was rubbering about the place. There was no 
throttle valve at the engine, the only means of shutting down 
the engine was by climbing on top of the boiler and shutting 
off the 2-in. stop valve. I noticed this condition and remarked 
it to the superintendent. He said that they had had no trouble 
since they took the throttle valve from the engine, and they 
needed it more in another place. As I was passing there the 
other day, I noticed the factory was closed. Istepped in and 
asked the engineer what was.wrong, and he took me to the 
engine room and told me to see for myself. Sure enough, just 
as I thought, in fact, just what I had told the superintendent 
would happen, had happened. The engine, a horizontal center- 
crank, box-frame affair, had stripped the fly-wheel. The 
cross-head connection had let go and the piston went through 
the back head. The engine was so badly damaged that they 
found it cheaper to replace it than to repair it. I asked the 
engineer how it happened, and he said that the governor-belt 
broke, and when he tried to get up on top of the boiler to shut 
off the stop valve, the ladder used for the purpose was gone, 
and by the time he could shut the valve, the engine had done 
its work; he said he made an attempt to get to the governor 
and stop the engine that way but he had to go by the fly- 
wheel, and it was turning too fast for him, so finally after making 
a search he found the much needed ladder next door, carefully 
put away in a dark corner. 

It seems that it was taken from the boiler setting while no 
one was around, and knowing that it was only used mornings 
and evenings to start and stop the engine, the man who took it 
did not think he had done any harm when he borrowed the 
ladder. It is useless to say that the factory superintendent 
and that man are on the outs. 

ARKANSAW WES. 


—_———+>—_——_ 


Blowing Down Boilers. 


KpItoR THE PRACTICAL ENGINEER: 

A little incident happened lately at a plant in Boston, which 
emphasizes the necessity of blowing boilers down a glass or so 
every day. The place in question had two six foot boilers, and 
two 65 h.p. engines direct connected to dynamos. Everything 
had been running along smoothly for some time, when suddenly 
the engines began to take water in wholesale doses, and knock 
and pound in a hair-raising manner. It was found that the 
boiler was priming in bad fashion. ‘The chief appeared on the 
scene ina hurry. It was necessary to keep the engines running, 
as the building was a hotel full of tenants, with several hundred 
lights in operation. The chief stood by the throttles and 
drains two or three hours and took big chances, trying to keep 
things in motion. He was at a loss to account for the trouble; 
the boilers had plenty of steam space, and the water was not 
high. 

Things went along in this way for an hour or two, until 
finally the night engineer and fireman put in their appearance. 
The former looked around for a spell and finally said, ‘‘I know 
what the trouble is, I think. That boiler has’nt been blown 
down every day.’’ 

Both the day and night firemen were consulted. The night 
man said it was the duty of the day man toattendtothat. The 


day man said he blew the boiler every twenty-four ‘hours. 
After a little further questioning he admitted that he sometimes 
skipped it now and then. 

The blow-off was examined, and it had every appearance of 
not having been touched for at least three months. Moreover, 
on attempting to open it with a wrench, it was found to be 
stuck, and required nearly half an hour before it could be 
moved. It was a plug cock. 

The chief decided to start the other boiler, as it was full of 
water and would’nt take long. As soon as steam was up, the 
new boiler wasveut in, attd the other one out of the. circuit ; 
instantly the/ ‘pottiding id) the, engines ceased, thus proving 
that dirtv w ater was ghe catise. \ 

(2 “Wa X< \ Avpert R. EmMonps. 
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XQ -¢ Stool Pin 
i 
Eprror THE Pract -yxcunhhy: } 

Here is a steamboat trick that Latdve often seen practiced 
in marine engine rooms, but feverashore. It is applied on the 
crank-pin boxes of small bolt-connected auxiliary engines, such 
as blowers, circulators, etc. and is termed ‘‘spooling a pin.”’ A 
bolt-connected crank pin box is shown in Fig. 1. When the 
box hecomes loose, and the wear is to be taken up, the nuts are 
removed and the connecting rod separated from the brasses. 
Then a liner is removed from each side, and the brasses placed 
in position again. Now, to test it, to see whether it is too 
tight, the nuts are screwed down hard, without attaching the 
connecting rod. This involves quite an outlay of time, and it 
is necessary to do everything in a hurry aboard ship. So two 
metal spools are used, which are slipped on to the bolts in place 
of the foot of the connecting rod. Then only two or three 
turns of the nuts are required, see Fig. 2. Then the whole box 
can be moved around on the pin, making it very easy to get 
an exact fit. Any adjustment can be quickly made. This is 
terined ‘‘spooling a pin.”’ 
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At the same time the connecting rod is swung back and forth 
to test for slack, and if it needs to be taken up it is easily done. 
Then connecting the rod to the box, the engine is run for a few 
minutes to see if everything is all right; then if there is no sign 
of heating, it is pretty certain that it will run a week or two 
without further attention. 


Allston, Mass. AR. 8: 
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HE editor will be glad to receive from the re-ders of THE PRACTICAL EN- 

6 GINEER, such questions relating to engineering -ubjects, as may, from time 

to time, occur to them. All questions and answers shouiz be addressed to 

the editor and accompanied by the name and address of the writer, which will not 

be published, however, unless especially desired. It is the intention that questions 

shall be answered by the readers, and even though the editor may, from time to time, 

publish answers and questions, he especially desires the readers in such cases to 

contribute any further information, in connection with the points raised, that they 

may consider of interest. All questions and answers received by the editor will be 
published, as far as practicable, but he reserves the right of editing or 

rejecting any communication. 
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EDITOR THE PRACTICAL ENGINEER: 

There is a controversy between our 2lecirical engineer and 
draftsman in reference to the reading of the dial of the water 
meter. One says that you annex a cipher to the reading of the 
dial, and the other contends that you do not. It was referred 
to me, so I have proposed to leave the matter to the PRACTICAL 
ENGINEER and respectfully ask your opinion of the matter. 

What we want to know is, do we have to add a cipher to the 
ten feet dial or not? This will decide a controversy in reference 
to a boiler test. 


Baltimore, Md. T.N.G. 


A cipher should not be added to the reading of the 10 feet 
dial. The pointer of the 10 cubic foot dial reads the number 
of cubic feet direct and must go around the circumference once 
before it registers ten cubic feet. The following directions and 
illustration may be of use to decide the correct reading. 





If the pointer is between two figures, the smaller one must 
invariably be taken. Suppose the pointers of the dials stand 
as shown in the figure. Starting at the dial marked 10 cubic 
feet, we get the figure 4; from the next marked 100 cubic feet, 
the figure 7; from the next marked 1,000 cubic feet, the figure 
8, and from the next marked 10,000 cubic feet, the figure 6; 
the reading is 6,874 cubic feet. The pointer on the 100,000 
cubic foot dial being between 10 and the 1 indicates nothing. 


By subtracting the reading taken at one time from that taken 
at the next, the consumption of water for the intermediate 
time is obtained. ‘The small dial marked one cubic foot gives 
the decimal parts of a cubic foot when fine readings are required 
and in the diagram it registers 0.8 cubic feet, so that the com- 
plete reading of the dial is 6,874.8 cubic feet.— Ep. 


—— -—-— 


EDITOR PRACTICAL I!NGINEER: 

Kindly answer me the following questions: 

1. Will increasing the length of stroke increase the power 
cf the engine? 

2. When the length of stroke is increased, the crank arm is 
increased and the leverage is greater, so that why does that 
increase the power of the engine? 

3. How fast will a piston move under so many pounds 
pressure? 

4. What is the law regarding the flow of steam in pipes? 
Portland, Oregon. J.M.S. 


1. When the length of stroke is in creased, it increases the 
power of the engine, because the force acting on the piston 
acts through a longer distance. A horse does more work in 
pulling a wagona distance of five miles than it does a distance of 
three milesagainst the saine resistance. The force that the horse 
exerts is not greater, but it must exert that force a longer dis- 
tance. Work is always the product of two factors; force 
multiplied by the distance through which that force acts. 

2. This same thing applies to the crank pin of the engine. 

When the length of stroke is increased, the radius of the crank 
is increased, and, therefore, the diameter of the circle in which 
the crank pin revolves, is increased. While the force on the 
crank pin may not be increased, that force acts through a 
greater distance, as the circumference of the crank circle is 
larger. 
3. The speed of a piston under any given pressure depends 
upon the amount of resistance that it must overcome. For 
any given engine, tiie speed is regulated by a governor which 
adjusts the pressure in the cylinder to meet the varying demands 
upon the engine. 

The piston speed of an engine running a certain number of 
revolutions per minute is obtained by multiplying the length of 
strokes by the number of strokes per minute, and is usually 
measured in feet per minute. When this product is less than 
500 feet per minute, the engine would be called one with a slow 
piston speed: between 600 and 800 feet per minute, the engine 
would be called a moderate piston speed engine, and if the 
piston travels more than goo feet per minute, it is called a high 
piston speed engine. 

4. A formula commonly used for velocity of flow of steam 
in pipes is 

i é 
Y ago (= x D)? 
in which V = velocity in feet per second, L = length of pipe in 
feet, D = diameter of the pipe in feet, and H == height in feet of 
a column of steam, which would produce a pressure equal to the 
difference of pressures at the two ends of the pipe. 

The value of H is obtained as follows: If p, = pressure in 
pounds per square inch of the steam at the entrance of the pipe, 
Pp. = the pressure at the exit, then 144 (p,-p,) = difference in 
pressure per square foot. Letw density or weight per cubic 

















February, 1904 


foot of steam at the pressure p,, then the height of a column 
equivalent to the difference in pressures is 
H= "44 (Pr-P2) 
W 
——+—-— [Ep.] 


prroR THE PRACTICAL ENGINEER: 

Will you kindly answer this through your paper? 

] am running a grain dryer, the drum of which is 50 feet high. 
lt is fed with wet grain from the top and the hot air is blown 
in at the bottom. There are three drums, the outer one being 
56 inches in diameter, the second one is 40 inches in diameter, 
and the thifd one is 14 inches in diameter. The outside drum 
contains dead air which acts as a jacket, the center drum con- 
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tains the grain, and the inside drum contains the hot air. The 
inside drum is perforated to allow the hot air to percolate 
through the grain. : 

The air is heated by a radiator which sets 125 feet from the 
boiler and has 500 feet of 1} inch pipe. It is enclosed in a sheet 
iron case. A fan 28 inches in diameter, with blades 12” x 12” 
blows the hot air through the dryer and runs 1200 revolutions: 
per minute. The steam pressure of the boiler is 50 pounds 
per square inch, and hasa1}” pipe running to the radiator. A 
trap takes care of the condensed water. The accompanying 
sketch shows how it was connected. When the weather is 
cold we only get a temperature of 80 to go degrees, and we 
desire a temperature of 125 degrees. 

1. What would be the best thing to do, increase the boiler 
pressure or increase the number of pipes in the radiator? 

2. What horse power will it take to run two fans 1200 
revolutions per minute with 6 blades 12” x 12” each? 

3. What horse power is required to feed the present radiator 
and what additional horse power would be required if the 
radiator was increased in size one-half? ’ 

Bowling Green, Ohio. ao. & Ss. 


1. Either increasing the boiler pressure or increasing the 
heating surface would give the desired result. It is probable, 
however, that increasing the number of pipes would give the 
best result, as the total heat in one pound of steain varies only 
slightly with a change of pressure. 

2. It is impossible to say exactly without testing, how ‘much 


-* 
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horse power the fans use, but a fan of the size and speed as 
mentioned, will each absorb about 24 horse power comparing 
it with tests made on fans of similar size. 

3. The horse power required for the heating coil is obtained 
as follows: 


The amount of heat given out by a radiating surface with 
indirect heating, as used here, is about 4.5 heat units per square 
foot of heating surface per hour, per degrees difference in tem- 
perature. The number of square feet of heating surface is 
obtained by multiplying the circumference by the length of 
pipe. The circuinference of a pipe 1} inches in diameter is 
5+ inches, or about 0.44 of a foot. Area of heating surface is 
500 X 0.44 = 220 square feet. As the radiator gives out 4.5 
heat units per hour per square foot of radiating surface, the 
total amount of heat given out per degree difference in tem- 
perature is 4.5 xX 220 = g9goheat units per hour per degree 
difference in temperature between the inside of the radiator and 
outside air. Steam at 50 pounds pressure has a temperature 
of 298 degrees and we will assume the temiperature of the air 
in cold weather to be 10 degrees; then the difference in tem- 
perature is 288 degrees, so that the total heat given out by the 
radiating surface per hour is 288 x 950 = 285,120 heat units. 
This amount must be supplied by the boiler. 

If one pound of steam at 50 pounds be reduced to water at a 
temperature of 80 degrees, it must give up 1125 heat units. As 
285, 120 heat units are reyuired, the number of pounds of steain 
required is 

2%5,120 


112 
pounds per hour. A boiler horse power is 30 pounds of water 
evaporated per hour from a feed water temperatuure of 100 
degrees to steam at 70 pounds pressure. Using this same 
figure it is found that the horse power required for the coil is 
“33 = 8.4 
horse power. If the radiator was increased in size one-half, 
4.2 additional horse power would have to he added.—{ Ep. |] 
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Germantown Council. 

Germantown Council No. 22 has elected the following new 
officers: Chief Engineer, John Brayman; Assistant, Wm. 
Kurtz; Recording, I. J. Rosboshil; Financial, Harry P. Fowden; 
Corresponding, Franklin MacIndoe, 3519 Ainsley St. ; Treasurer, 
W. S. Wood; Senior M. M., John Atkinson; Junior M. M., Geo. 
C. Davis; Inside Sentinel, C. Bryan; Outside Sentinel, Louis 
Schlehner; Chaplain, Leidy F. Souders; Delegate to Grand 
Council, John P. Richards; Alternate, John T. Lee; ‘Trustees, 
Geo. Akroyd, Wm. M. Leitch and Wm. Topley. 


—_——_+>—— 


Energy Council. 


The following new officers of Energy Council, No. 2, A. O. 
S. E., were installed Wednesday evening, Jan. 6th, by Supreme 
Chief Engineer, Noah R. Pierson: Chief, J. W.Lutz; Assistant, 
Alfred Dunkel; Recording Engineer, T. E. Easton ; Correspond- 
ing Engineer, Philip Kirkwood, 204 S. Washington St. ; Financial 
Engineer, Harry L. McGee; Treasurer, C. L. Schirmer, Chaplain, 
John L. Wiest, Senior M. M., Robt. Jenkins; Junior M. M., 
David Taylor; Inside Sentinel, Fred. L. May ; Outside Sentinel, 
Thos. Devaughn; Trustees, Louis Foster, Robert Jenkins and 
John L, Norton; Delegate to Supreme Council, Thos, E, Eaton, 
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An Improved Boiler Cleaner. 


The importance of preventing or removing all scale formations 
from boilers, for reasons of both economy and safety, is so well 
established and the difficulty of accomplishing it so well known 
that every advancement in this department of engineering is of 
peculiar as well as humane interest to both the man who pays 
the coal bills and the engineer in charge of the power plant. 

Innumerable devices and means have been invented to pre- 
vent the formation of scale in the boiler, and on the whole the 
conditions have been slowly improved. Still in the light of 











present knowledge, it may well be doubted whether any prac- 
tical means can be devised that will positively insure the user 
against the presence of scale in the boilers. 

The net result , therefore, is that from time to time the scale 
that has formed must be removed either by entering the boiler 
and chipping it off by hand, or using some mechanical con- 
trivance for doing the same work. 

To any one at all familiar with the construction of the boiler 
of to-day, especially the return tubular type, where the scale 
forms on the outside of the tubes, the impossibility of cleaning 
the tubes of this scale by hand is at once apparent, and is the 
chief reason for the great favor into which mechanical cleaners 
have sprung with the trade. The inspection of this form of 
boiler is so difficult that scale is very often present without being 
known by the engineer. 

The construction of a return tubular boiler is such that all 
these mechanical cleaners have taken the form of some device or 
machine which has entered the tubes, and has a knocker or 
rapper that may be operated by hand or power, so as to rap or 





hammer on the inside of the tubes sufficiently hard enough to 
jar the scale from the outside. 

A careful study of the problem at hand has clearly shown 
that ‘the most effective and least dangerous method of rapping 
the tubes consists in having the highest possible number of raps 
in a given time, which may be otherwise comparatively light 
blows, the effect of which will be to set up a more or less local 
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but very rapid vibration to the walls of the tubes, which by 
reason of the more brittle and non-elastic character of scale 
formation, breaks up, loosens and shakes off the latter without 
subjecting the tube to any undue strain. 

Keeping these points well in mind, The General Specialty 
Company, of Buffalo, N. Y., has devised a machine in which 
the motive fluid is applied in the most direct manner, thus in- 
suring the greatest speed of piston and the double acting 
knocker rod, which is firmly secured to the former, in which 
the travel of the knocker rod is so limited that, though it is 
capable of exerting a sufficiently hard blow on the tube, it could 
not puncture it or injure it, because even if the tube were not 
present to stop the motion of the rod it would not travel beyond 
the point where the walls of the tube would be. This~con- 
struction makes it possible to safely operate the machine at 
boiler pressure, thus obviating the necessity of using a separate 
steam gauge or reducing valve to lower the pressure. 

For obvious reasons the body of the machine must be made 
considerably smaller than the inside diameter of the tubes, and 
this in connection with the rest of the construction, necessitates 
some means of accurately maintaining the machine in the axis 
of the tube. This is accomplished by two sets of centering 
lugs, one ahead and one back of the piston, which are forced out 
against the inner surface of the tube by steam pressure. 

The undue heating of the tubes operated on is further avoided 
by so using the steam that is expanded to such a point before 
exhausting into the tube that its temperature is only a very 
little above that of the atmosphere. 

An actual test of this machine showed a speed of 3000 strokes 
and upwards per minute, according to the pressure used, nor 
was the temperature of the tube at the end of thirty minutes 
raised so much but what it could be handled without gloves. 

The cuts appearing herewith illustrate the cleaner in opera- 
tion, and further information can be procured from the manu- 
facturers, The General Specialty Co., 72 Carroll St., Buffalo, 


es 
—_——_—+> —_——_ 


Suplee’s Mechanical Engineer’s Reference Book. 


As indicated by the title, this book is devoted principally to 
the presentation of tables, formulas and reference data for 
mechanical engineers. It is, therefore, full of data in the por- 
tions relating to machine design and such information as will 
render it useful in the drawing room and in the designing de- 
partment, the intention of the author being to render it avail- 
able broadly in furnishing a record of general principles, as 
well as of detailed methods. 

Some of the contents include a chapter on mathematics, 
mechanics, materials of engineering, strength of materials, 
machine design, heat, compressed air, water, fuel, steam, steam 
boiler, steam engines and internal combustion motors. The 
latter part of the book embraces a chapter on electric power, 
the cost of different kinds of power and the management of 
power plants. 

This book is well printed, nicely arranged and thoroughly 
indexed throughout, a particular feature being the thumb 
index, so that any subject can be found immediately without 
turning to the regular index. J. B. Lippincott Company, of 
Philadelphia, are the publishers. Price $5.50. 834 pages, red 
morocco, flexible bound. 
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THE NEXT CONVENTION. 


Supreme Council A. O. S. E. will meet at Allentown, Pa. 

The Annual Convention of the Supreme Council American 
Order of Steam Engineers will be held in Allentown, Pa., com- 
mencing May goth next. The call for the convention has 
already been issued by Supreme Chief Engineer Noah R. 
Pierson. It is the earnest desire of the Supreme Chief that 
each Council of the order shall have its full representation of 
delegates at the Convention, and the Supreme Chief also desires 
that as many visiting members of the order as can make it 
convenient will attend the session. 

The members of Lehigh Council No. 15, of Allentown, are 
highly elated that their city has been chosen for the Convention, 
and they promise to show the delegates and visitors a good 
time while the convention lasts. 

Allentown is one of Pennsylvania’s most progressive cities; 
it is a veritable hive of industry, and is famed for the hospitality 
of its people. Lehigh Council has considerable over a hundred 
members and is capable in every way to handle a Convention 
without difficulty. 

Further details of the arrangements, cominittees, etc., will 
be published in the March issue of THE PRACTICAL ENGINEER. 
Atlantic City Council Gives a Banquet. 

The following officers of Atlantic City Council were installed 
on Jan. 5th by Deputy Supreme Chief Engineer Joseph P. 
Whitley: Chief A. H. Franks; Recording and Corresponding, 
W. S. Price, Haddon Hall; Financial C. B. Smith, Treasurer 
R. S. Petersen, Chaplain Warren Morris; Senior M. M. Walter 
Ware; Junior M. M. Jas. Heenan; Inside Sentinel R. Endicott; 
Outside, C. F. Noble; Trustee J. A. Best, Delegate to Supreme 
Council R. S. Peterson and John A. Best.—Hurrah! 

After the installation, the members repaired to the Hotel 
Central, where covers had been laid for seventy; a very enjoy- 
able evening was spent. 

The committee in charge of the banquet included W. S. 
Price, A. M. Plummer, J. A. Best and R. S. Peterson. Among 
the visitors present were F. R. Moore and B. J. Miller, of Phila- 
delphia. Atlantic City Council now has fifty-one members. 

Columbia. 

Grand Chief Engineer Trout, of Pennsylvania, installed the 
following officers of Columbia Council No. 18, on Saturday 
evening, Jan. 2nd.: Chief Engineer, Daniel Eckinan; Assistant, 
Wm. Rauin; Senior M. M., Henry Messer; Junior M. M., John 
Schlossman; Corresponding and Financial Engineer, W. J. 
Courtney, 804 Walnut .St.; Treasurer, Amos Simmons; Inside 
Sentinel, C. Mathort; Outside Sentinel, Ambrose Bartch; 
Chaplain, R. K. Grosh; Trustee, John McLane. 

Philadelphia Council. 

The new officers of Philadelphia Council, No. 7, were installed 
Jan. 6th by Grand First Assistant Engineer, John J. Kelley, 
assisted by Past Chief Clarence Muncy, and are as follows: 
Chief, Godfrey Knoss; assistant, Sheppard Adams; Senior M. 
M., Michael Helmstreit ; Junior M. M., Chas. Corner; Financial, 
J. I.. High; Recording Engineer, Wm. S. Wetzler; Treasurer, 
Wm. J. Eccles; Inside Sentinel, Frank B. Warner; 
Delegate to Grand Council, Clarence Muncey. Philadelphia 
Council has increased in membership and finances, the meetings 
are interesting and the attendance excellent, its location at 
the N. W. corner of Broad and Filbert Street is unexcelled. 
Ingineers desiring to become members should communicate 
with the Secretary, W. S. Wetzler, 3717 Aspen St., West Phila. 


A Useful Present. 

At the regular meeting of Energy Council, No. 2, A. O. of 
S. E., of Baltimore, Md., Wednesday, Dec. 23d, 1903, Past 
Chief, Philip A. Kirkwood, was presented on behalf of the 
Aimerican Order of Steam Engineers of Maryland, with an 
artificial arm and all the improved attachments, such as hook, 
knife, etc., thus enabling him to follow his daily vocation as an 
engineer with unique dexterity and efficiency. Bro. Kirkwood 
will be remembered as having lost his arm in the discharge of 
duty at the refrigerator plant of Messrs. M. V. Smith & Sons, 
August 6th, 1903, an account of which was published in the 
September issue of THE PRACTICAL ENGINEER. 

The presentation was made by Past Chief Harry L. McGee, 
who in a few well chosen words, reiterated how Energy and 
Maryland Councils had administered to the temporal wants 
and endeavored to alleviate the sufferings of Bro. Kirkwood 
during his affliction by sympathy and kindness, and now by 
this act the A. O. of S. E. of Maryland was endeavoring to 
supply the deficient member by an artificial one, and thus 
fulfill the objects of the order. Bro. Kirkwood in accepting the 
gift expressed his thanks andgratitude. Supreme Chief, Noah 
R. Pierson spoke, and noted the fitness of the occasion at this 
season of the year. In addition to the Supreme Chief and the 
members of Energy Council there were present a number of the 
members of Maryland Council, No. 1. 

After the presentation and the adjustment of Bro. Kirk- 
wood’s arin, refreshments were served in which all partook, 
Bro. Kirkwood using his newly acquired member much to the 
edification of those present. 

Milwaukee, Wis. 

The new officers of Clifford P. Williams Council, No. 2, of 
Milwaukee, were installed by J. T. Harris, assisted by Wm. 
Sevright on jan. 4th, after which supper was served in the 
Council room. Supper over, the boys proceeded to enjoy 
themselves by singing songs, making speeches and listening to 
the banjo and guitar played by Meyers and Burch, two of the 
new officers. Following are given the names of new officers: 
Chief Engineer, J. T. Harris; Assistant, Ed. Blauret ; Recording 
L,. Mahoney ; Financial, F. Trogel; Chaplain, Yoss ; Senior M. M., 
H. F. Peacock; Junior, F. Hayes; Sentinel, F. Burch; Trustee, 
H. Nothbohm; Delegate to Supreme Council, J. T. Harris. 

Members of Manayunk Council Have a Lively 
Anniversary Reunion. 
The members of old Manayunk Council, No. 
9, American Order of Steam Engineers, have a way of enjoying 
themselves in fine style when they get together on one of the 
Council’s birthdays, as they did Friday evening, Jan. 8th, 1904. 

Brother George Richardson, who can handle the electrical 
department all right, chose Brother John Parkinson as his 
engineer on this occasion and we must congrautlate him on his 
good success at making coffee and his fine display of edibles 
upon the table. 

In addition to the appetizing set-out, Brother Richardson 
entertained with his phonograph, Brother Ambuster kept up 
the gayety with his clever songs and jokes, and several brothers 
from Philadelphia also helped greatly along this line. 

Manayunk Council has a snug sum in its treasury, and while 
not large in membership, 35 on the roll in good standing, yet 
the boys are all staunch supporters of the organization and 
would be pleased to add other good live engineers to their 
company. 

















Mr. G. Frank Duemler, formerly representing 
in this city, the Pittsburg Gage & Supply Co., 
but for the past year at the home office in Pitts- 
burg, has been appointed manager of the Phila- 
delphia branch of the Dearborn Drug & Chemical 
Works, with handsome headquarters in the 
Bourse, where Mr. Duemler will be pleased to 


see any of his engineer friends. 

We are very glad to know Mr. Duemler has 
returned to his home city and fully appreciate 
that this will be welcome news to his many 
acquaintances and friends. Both Mr. Duemler 
and the firm he represents being well and favor- 
ably known, their business of analyzing waters 
and supplying the celebrated ‘‘ Dearborn Veget- 
able Boiler Compounds,” will undoubtedly 
experience gratifying results. 

Mr. Duemler was an operating engineer in 
Philadelphia for many years and an active 
worker in the various engineers societies where 
he made many warm friends. He is an energetic 
worker and a thoroughly good fellow. 





The Lagonda Manufacturing Co., of Spring- 
field, Ohio, Manufacturers of Tube Cleaners and 
Steam Specialties, have established an Eastern 
Office at 123 Liberty St., New York City. This 
will be in charge of Mr. H. A. Freeman, who has 
been connected with the Lagonda people for 
some time. The demand for their goods, espec- 
ially in the East, having grown so steadily, it 
hss been found necessary to establish head- 
quarters there, where machines could be kept 
in stock, and from which information could be 
promptly furnished. 

Mr. Freeman has extended 
among the engineers and steam users in the 
Eastern territory, and will be glad to meet any 
of his old friends or any who may be interested 


acquaintance 


in the machines he represents. 

A handsome little celluloid calendar, suitable 
for the pocketbook or desk, has just been issued 
by H. B. Underwood & Co., 1025 Hamilton St., 
Philadelphia. The firm will send one to any 
engineer or steam user upon request. Also if 
your engine or pumps are affected with any of 
the numerous ailments peculiar to their kind, 
they will prescribe the remedy. Or, if your 
piston rings happen to be unsatisfactory they 
can tell you some interesting things about St. 
John Cylinder Packing. This well known firm 
have been repairing engines and pumps for a 
great many years and have a national reputation 
for ability and promptness. They send expert 
mechanics and portable tools anywhere upon 
an hour’s notice, 
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As the features of the “Simonds Improved 
Receiver and Separator become known, the 
demands for these devices increase. That the 
parties are pleased with them, and consider that 
they made no mistake in purchasing them is 
shown by the many letters that Mr. Simonds 
receives from satisfied customers. After a 
years’ service, Fuller & Rice Lumber and 
Manufacturing Co., writein high praise of it, and 
the Hygienic FoodCo., Ltd., of Grand Rapids, 
who have used one for six months, write that 
the vibration of their Wickes vertical boilers 
has been entirely eliminated by its use, and 
that, without any bracing of the steam pipes 
Orders have been filled for these devices from 
the ‘‘Advance Thresher Co,” of- Battle Creek, 
Mich., for a device suitable for 1200 h.p. engine; 
Walsh DeRoo Milling Co., of Holland, Mich., 
for a device suitable for 250 h.p. engine; Com- 
pensating Pipe Organ Co., Battle Creek, Mich., 
for a device suitable for 150 h.p. engine, and 
Humphrey Manufacturing and Plating Co., 
Kalamazoo, Mich., for a device suitable for 100 
h.p. engine. 


A catalogue of books treating upon steam, 
steam engines, general mechanics and mechan- 
ical engineering, is always interesting to engin- 
eers. The new 96-page catalogue just issued 
by D. Van Nostrand Company, 23 Murray St., 
New York, is the most complete we have ever 
seen. It will be sent free upon request to any 
reader of THE PRACTICAL ENGINEER. 





The Hartford Blower Company, of Hartford, 
Conn., have received an order for furnishing 
Exhaust Systems for the Buffing and Plating 
Departments of the N. Y. N. H. & H. R. R. 
Company, at their new shops, at Readville, 
Mass. 

The apparatus consists of two special direct 
connected motor driven Hartford Adjustable 
Exhaust Fans, Hartford Patent Improved Dust 
Collectors, galvinized sheet steel piping, hoods, 
etc., with many new special fittings and attach- 
ments. 

This order is a flattering testimony of the 
high quality apparatus furnished by this com- 
pany, and one that they may be justly proud of. 


The Davis Power Pump for boiler feeding, 
etc., is so well known that publishing a catalogue’ 
to describe it seems almost superfluous .How- 
ever, the manufacturers, I. B. Davis & Son, 
Hartford, Conn. have issued a very nice cata- 
logue showing the various styles of the pump, 
and giving data and information which will be 
useful to anyone interested in the subject. A 
copy will be mailed free to any engineer,or steam 
user upon request. ‘The same firm manufacture 
the well known Berryman Feed-Water Heater, 
Catalogues of which they will also mail upon 
request to any one mentioning THE PRACTICAL 
ENGINEER. 


: through 
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Mr. W. B. McVicker, Second Vice-President 
and Eastern Manager of the Dearborn Drug 
and Chemical Works, is in Chicago attending 
the annual meetings of the stockholders and 
directors of the company. Mr. McVicker will, 
on his return trip, spend some time visiting 
their several branches east of Chicago, stopping 
principally at Detroit, Cincinnati, Cleveland, 
Buffalo, Pittsburg and Richmond, Va. The 
company have opened a great many new 
branches during the year 1903, and their busi- 
ness has increased in greater ratio than any 
year in the past. 


The France Packing Co., 6514 State Road, 
Tacony, Philadelphia, have just issued a new 
catalogue describing their well known ‘‘Steam 
Stopper” metallic packing, a copy of which 
they will mail to any engineer upon request. 
This catalogue also describes their ‘‘Steam 
Stopper” and ‘‘Water Stopper’? brands of 
fibrous packings and other engineers’ specialties 
all of which are illustrated. 

Their plan to enable engineers to equip them- 
selves with every tool they require, ranging 
from a monkey wrench up to a steam indicator, 
without sacrificing their own or theiremployers, 
interest, has proved an entire success, judging 
from the numberswho are availing themselves 
of it. Some time ago they placed on the market 
a new high pressure packing ring. It is made of 
the finest long-fibre asbestos yarn, and spun with 
a metallic wire. It has met with such success 
at the beginning that a number of railroads 
have adopted it exclusively for use on their 
locomotive air pumps. 


” 


The Sterling Pipe and Blower Co., Hartford 
City, Conn., are now buildinga48” exhaust pipe 
head for the new Missouri River Power Station 
of the Metropolitan Street Railway Co., Kansas 
City, Mo., one of the largest. that has ever been 
built. 


The Cherry Chemical Company, 1215 Filbert 
Street, Philadelphia, Pa., manufacturers of the 
Red Seal Boiler Compound, wish to extend, 
this medium, many thanks 
their friends and customers for the generous 
support during the past year. 

By earnest devotion during 1904, they hope 
to double their business. 

Mr. Oliver Braden, the genial Manager of this 
Company, has stated to us that they are better 
prepared than ever to meet the increased de- 
mands of their trade. 

The Cherry Chemical Company make analyses 
of scale and water, free of charge. The only 
thing necessary is to send two ounces of scale, 
by mail, or one gallon of water, by express, 
prepaid. . 

This will enable them to supply you with the 
proper compound to give you the desired 
results. 


to 





STEAM PUMPS for 


If you wish a pump for feeding boiler, 
for tank service, for pumping beer, whisky, 
oil, milk, hot or cold water, condensa- 
tions, vacuum, air, jet condensers, 











EVERY SERVICE 


hydraulic pumps, artesian or deep well 
engines, etc., etc., write address 
** UNION,” 
BATTLE CREEK, MICH., U.S. A, 
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The Garlock Packing Co. have leased the 


entire building at 604 Arch Street, Philadelphia, 
where their local branch has occupied the 
ground floor for the past two years. The second 
floor is now being fitted up for offices, and the 
other floors will be used for stock and shipping 
purposes. When completed this will be the 
largest packing store in the world. 

The Lunkenheimer Company, Cincinnati, 
makers of superior brass and iron steam special- 
ties, report that owing to the unprecedented 
and growing demand for their specialties, they 
have again greatly increased their facilities, and 
are néw in position to guarantee reasonably 
prompt shipments. They also report through 
their foreign branches an increasing export 
demand for their specialties and inform us that 
they will shortly place some new specialties 
upon the market which will be contained in a 
very complete catalogue to be issued in the 
course of a few months. 


The Thompson Damper and Pressure Regu- 
lator is manufactured by Richard Thompson & 
Co., 126 Liberty St., New York. The feature of 
this regulator is, that it has the power to move 
the damper or dampers in both directions by 
water pressure, and is not of necessity wide open 
or shut. It will close or open the damper on a 
variation of one pound of steam, or will make a 
partial stroke in either direction and stand at 
any intermediate point between the open and 
closed positions. One of these regulators will 
govern from one to twenty boilers by working as 
many individual dampers, or one or more main 
dampers. It saves from 5 to 15 per cent. of 
fuel. An interesting catalogue can be obtained 
by writing, please mention THE PRACTICAL 


ENSiNEER 
IF ENGINEERS will send $1.00 to the ad- 
dress below they will re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 214 and 216 S. 3d St., Allentown, Pa. 
ENGINEERS 


WANTE AND SALESMEN 


To handle France ‘‘Steam Stopper” brands of 
Metallic and Fibrous Packing as a side line. 
Good inducements to right party. Address 


FRANCE PACKING COMPANY, 
TACONY, PHILA., PA. 
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Last month we referred to the large purchases 
of Stephenson Bar Belt Dressing made by the 
Rochester Stamping Co. 

Stephenson Manufacturing Co., of Albany, 
N. Y., advise us that they have had any number 
of requests for free samples, which they send 
by mail, as a result of the article in question. 
They now offer to give any reader of THE PRAc- 
TICAL ENGINEER an order on his supply dealer 
for a pound stick absolutely free of charge if 
he mentions this paper when writing them. 





The Steam Specialties of the Wright Manu- 
facturing Co., 94 Woodbridge St., Detroit, Mich., 
are illustrated in a very attractive catalogue 
just issued by them. These specialties have been 
developed and perfected by them in the course 
of many years of specialization, and are offered 
to the steam using public with the entire con- 
fidence that they will be found fully equal to 
the more and more exacting requirements of 
modern steam practice. Their entire efforts 
are concentrated in the manufacture of the 
Wright ‘‘Emergency”’ Steam Traps, Wright 
‘‘Victor’’ Low Pressure Steam Traps, Improved 
Safety Water Columns, ‘‘Cyclone” Exhaust 
Heads, etc., each of which has been the subject 
of careful study and experiment. Correspond- 





THE BURT EXHAUST HEAD 


Stops the spray and dripping of 
= water from the ex- 
haust pipe and al- 
. lows nothing but 
absolutely dry 
steam to escape. 
The Chapman 
Coal Co., Jackson, 
) Ohio, say after 
using a Burt Ex- 
af No 


haust Head, 
more trouble from 
spray and dripping 
roofs.” . 





Send order with size of pipe today. 
If the Burr Exuaust Heap prove 
unsatisfactory, return. 


THE BURT MFG. CO. 
Largest Mfrs. Oil Filters in the World. 
204 Main St., Akron, Ohio, U.S.A. 


FAIRBANKS CO 
Sole Agents for Philadelphia 





29 
ence is invited, and any inquiries will receive 
prompt and courteous attention. Copies of 
their catalogue will be mailed upon request. 








THE BEST BOILER FEED PUMP 
Regulator and 
Low Water 

Alarm 






On the 
Market 






The 





Manufactured by 











Improved 
Clark Aaron Miller 
Regulator Vicksbu rg, Mich. 








c ISCOSITY, often called 
“body” or “thickness,” 
of an oil is that quality 
which enables it to resist pres- 
sures. This is always at the 
cost of friction in the oil itself. 
The presence of even a little 


Dixon’s Pure Flake Graphite 








in every bearing, in every cyl- 
inder and valve, will enable the 
engineer to use thinner oils, 
making a double reduction in 
the friction load. 

Get Booklet No. 96c and 


a sample. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY 











ENGINE ECONOTPIY 


COCHRANE 


of water in the steam. pipes. 
‘initial condensation.” 


Decreasing this amount of water means that less heat will be stolen by water from the cylinder walls. 
heat will be taken from the steam to re-heat the cylinder walls to their normal temperature, the pressure of the steam 
entering the cylinder will be maintained nearer the maximum, and the steam will perform more work than it could if it 
had to give up more heat to the cylinders because of excessive initial condensation 
effect of a Cochrane Separator in helping to keep down the steam consumption of the engine. 
from this will pay for the cost of the Separator in a comparatively short time. 
to obtain better lubrication in the cylinder—and with less oil, so that while reducing the wear on the cylinder, piston and 
piston rings, the Separator also reduces your oil bill. 


HARRISON SAFETY BOILER WORKS, 3144 N. 17th Street, 


Manufacturers also of the Cochrane Feed Water Heaters and of the Sorge-Cochrane Systems. 





Ask for our Catalogue 16-S. 


STEAM SEPARATORS 


A Cochrane Steam Separator protects an engine from the danger occasioned by the presence of large quantities 
But, in addition, it increases the economical running of the steam engine by reducing the 
It does this by supplying dry steam to the engine, thus decreasing the amount of water in the cylinder. 


Thus, step by step, you can trace the 


A Cochrane Separator will also enable you 


PHILADELPHIA, PA. 









Therefore, less 


The saving which results 
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ORGANIZED APRIL 27, 1886. 


An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
tn this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neitier shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. : 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 


licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. ‘They must 
possess the same qualifications and the 
same examination as are reqnired in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 

The Publication Committee of “‘The Practical En- 
gineer’’ desires that the Corresponding eers of 
ali Councils of the American Order of Steam Engi- 
neers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election of 
officers. Address J. C. McDowell, Secretary, in care 
of ‘“‘The Practical Engineer,’’ 1215 Filbert Street, 
Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES. 


Supreme Chief Engineer.—Noah R. Pierson, Fidelity 
Building, Baltimore, Md. 

Supreme First Assistant Engineer.—W. S. Price, 
Haddon Hall, Atlantic City. 

Supreme Recording Engineer.—C. W. 1556 
East Montgomery Ave., Philadelphia. 

Supreme Corresponding Engineer.-—Jaz. .. Stallings, 
3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

mee — Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. 

Supreme Outside Sentinel.—Samuel Logan, Wilming- 


ton, Del. 
Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 


SUPREME TRUSTEES. - 
Cc. P. Williams, Penn.; A. M. Plummer, 
and Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 

Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas. Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 
J. C. McDowell. 


Leng, 


N. J., 





DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 513 Searles St., Wilmington. 
WILMINGTON. 
Deiaware Council, No. 1, meets every Wednes- 
day at S. H, Cor. Fourth and King Sts. Chief 
Engineer, Clark Franklin. Corresponding En- 
gineer, A. E. Deakyne, 406 Lombard St. 
LOUISIANA. 


Deputy Supreme Chief Engineer, John W. Angers. 
NEW IBERIA. 
Evangeline Council. Chief Engineer, John B. 
= Corresponding Engineer, W. J. May- 
nard. 
JENNINGS. 
Jennings Council, No. 2, meets every Saturday 


evening .n American Bank. Chief Engineer, 
Daniel R. Jones. Corresponding Engineer, R. 
E. Funk. 

MARYLAND. 


Deputy Supreme Chief Engineer, A. J. Defarich, 
226 North Caroline St., Baltimore, Md. 
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BALTIMORE. 
Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Chief Engineer, 
L. Smithers. Corresponding Engineer, Wm. 8. 
Smith, 683 Sharp 8t., Baltimore. 

Energy Council, No. 2, meets every Wednesday 

of each month in Bauer Hall, Ch e and 
Elliott Sts. Chief Engineer, T. E. Eaton. Cor- 

—— Engineer, Thos. ©. Daneker, 834 
ast Ave. 


MASSACHUSSTTS. 


Deputy Supreme Chief for Eastern District, W. E. 
Packard, itmann. 


BOSTON. 

Boston Council, No. 4, meets 2nd and 4th Thurs- 
days of each month, inthe Hall, 262 Washington St. 
Chief Engineer, A. R. Abbott. Corresponding Engi- 
neer, Phillip Sanford. 

ROCKLAND. 

Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays the American Forestere> Hall. 
Chief Engineer, Herbert W. Jones. Correspond- 
ing Engineer, James K. Sedgwick, Box 333, Rock- 
land, Mass. 


NEW JERSEY. 
—~ Supreme Chief, F. O. Garrison, Bridgeton, 


PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Chier Engineer, Law- 
rence Oliver. Corresponding Engineer, James H. 
White. 

CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Chief 
Engineer, S. M. Best. Corresponding Engineer, 
C. H. Pfeiffer, 571 Berkley St. 

ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Chief Engineer, John A. Best. Corre- 
sponding Engineer, W. S. Price, Haddon Hall. 

BRIDGETON. 
Bridgeton Council, No. 6, meets every Friday. 
Chief Engineer, David Sellers. Corresponding 
Engineer, Francis O. Garrison, Bridgeton, N. J. 

MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Chief 
Engineer, Wm. F. Pond. Corresponding Engineer, 
Lewis Doughty, 604 Mulberry St. 


NEW YORK. 
SYRACUSE. 


John E. Sweet Council, No. 6, meets Monday, 
Room 23, Nottingham Block, East Washington 
St. Chief Engineer, John Cunningham. Corre- 
sponding Engineer, S. A. Steel, 311 Orange St. 


PENNSYLVANIA. 


Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Corre- 
sponding Engineer, Frederick Markoe, 931 Orianna 
St., Philadelphia. 

Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 
PHILADELPHIA. 

Germantown Council, Né. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Chief Engineer, George T. Lee. Cor- 
responding Engineer, Frank MaclIndoe, 3519 
Ainsley St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. Twelfth St. and Columbia Ave. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
L. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. «nd Master 
St. Chief Engineer, Ed. C. Ricker. Corresponding 
Engineer, Ernest Ritsert, 2229 Frankford Ave., 





constantly registered with us. 


can be of service to you, write us, or 


, BELL, FILBERT 47-17 
"PHONE Kevstone, RACE 3-14 


DO YOU 


Scores of chief engineers secure their assistants, firemen and oilers by ’phoning our Mechanical Department. 

Scores of superintendents secure their chief engineers in the same way. We have a weil-selected list of men 
We will promptly supply you with a man whose past record will stand investigation, 
and our service to the employer is /ree. 
The engineer’s wants are our specialty. 


If you want either a good man or a good position write us for particulars, 
We have supplied hundreds of engineers who are now operating plants satisfactorily in all parts of the city. 


}DAY AND NIGHT SERVICE. 


HENRY GREENWALD COMPANY 
250 S. ELEVENTH 





WANT AN ENGINEER 
WANT A POSITION 


STREET, PHILADELPHIA, PA. 


Philadelphia. 
f 


If we 


























February, 1904 THE PRACTICAL ENGINEER — 3t 








THERE MUST BE SOME REASON 
WHY 


Homestead Valves 


are demanded in all four quarters 
of the globe 











We will impart the secret to you: They are 
higher priced and very much better than the 
ordinary kind for all HARD-TO-FILL places. 

Write for booklet No. 10, just issued. 


Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U.S. A. 


Works at Homestead, Pa. 


There’s a Reason 


why Daniel’s P. P. P. produces less friction on the 
rod, and consequently effects, a saving in the coal 
bill—why it lasts longer, making it easier for the 
engineer. The combination of the sliding wedge 
principle, with the permanent elasticity of the packing 
itself, makes 


bbtttt ttt tht t ttt iiiililiiiliiiiiiiiiiiiliiiiliilitilili til ttt ie 
. 
Pitti iiiiiiiiiiiiiiiiiit, 
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Daniel’s 
Oh! What a Headache P. P. P. 





After long hours spent every two or three a perfect SELF-SETTING packing. These two prin- 
: ; ciples are requisite to an ideal, self-setting packing, 

weeks packing the stuffing boxes on steam rods, and P. P. P. is the only packing combining them. 
: Therefore, Daniel’s P. P. P. is the only truly self- 
Hydraulic Plungers, etc. setting packing. If you doubt it, send for our book- 


let, mentioning this paper, and be convinced. If you 
believe it, try some of the packing, and be satisfied. 


The Cure: Use 
LARKIN’S PACKING || | 2¢aker City Rubber Co. 


ANTI. 
FRICTION 








ANTI- 
FRICTION 





Fig. 1. car c grits omg deg before_being \ 
, \ 
Pennsylvania Electrical & Supply Co. , 3 
General Sales Agents 
PITTSBURG, PA., U. S. A. > 


Selling Agents for Pittsburg and vicinity for the Just Mechanical Water Purifier 
for Steam Boilers, 





Philadelphia ofiee, Room pies Pennsylvania Building 











W. G. Beamer, Gurrgy, TEXAS. B. A. Lecce, 712 Dopcs St., CLEVELAND. 
P. M. Somers, Koxomo, INb. G. S. Grannis, New Haven, CONN. 
BROTHERS FREUND, VIENNA, III, MARXERGASSE 4 (CONTINENTAL Europe). 
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Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Bighth Sts. Chief Engineer, 
Hugh Ryder. Corresponding Engineer, J. C. 
McDowell, 1913 South Highth 8t. 

Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny’s Hall, N. W. Cor. Broad and Fil- 
bert Sts. Chief Engineer, Harry Dunn. Cor- 
acca Engineer, W. S. Wetzler, 3717 Aspen 
t. 


Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Chief Engi- 
neer, Andrew Roberts, Sr. Corresponding En- 
gineer, John Clevenger, 211 Lofty St. 
Helping Hand Council, No. 12, meets every 
Tuesday evening at the Hall, v0 Emerald st. Chief 
Engineer, Edward Laurence. Corresponding En- 
gineer, Frank McHugh, 2503 Tulip St. All cor- 
respondence should be addressed direct to the 
Council. 
Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown Sts. 
Chief Engineer, Daniel Bunting. Correspond- 
tog Engineer, Walter Meyers, 1211 North Howard 
St. 

PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeid Hall, 1119 Penn Ave. Chief Engineer, 
J. J. Stewart. Corresponding Engineer, Alex. 
Fraser, Carnegie, Pa. 

GIRARDVILLB. 
Girard Council, No. 8, meets every Tuesday even- 
ing at O’Neili’s Hall, Secona and Ogden Sts. 
Chief Engineer, Jacob Weber. Corresponding 
Engineer, M. J. Carey, Lock Box 214. 

ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, John 
evening at 639 Hamilton St. Chief Engineer, 
Henry C. Snyder. Corresponding Engineer, A. P. 
Driesbach, 728 Chew St. 

POTTSTOWN. 
Pottstown Council, No. 14, meets and 3rd Sat- 
urday evenings at P. O. S. of A. ll, Cor. High 
and Hanover Sts. Chief Engineer, Chas. Quin- 
ter. Corresponding Engineer, H. L. Shirey, 362 
Cherry St. 

READING. 
Progress Council, No. 18, meets every Saturday 
evening at Diebert Hall, Ninth and Penn Sts., 
Room 4. Chief Engineer, John Kellenberger. 
Corresponding Engineer, Frank 8. Miller, 3 West 
Franklin 8t. 

CHESTER. 
Delaware County Council, No. 6, meets every 
Wednesday evening in the Carpenter Hall, Sixth 
and Wall Sts. Chief Engineer, John Canavan. 
Corresponding Engineer, E. E. McCoy, 2222 West 
Third St. 

YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Chief Engineer, A. 
L. Bair. Corresponding Engineer, Walter H. 
Long, 23 East Philadelphia St. 

HARRISBURG. 
Capitol City Council, No. 17, meets every Tues- 
day evening in Red Men’s Hall, Market St., above 
Seeond. Chief Engineer, B. H. Shafer. Corre- 
sponding Engineer, S. Filson, 1126 Market St. 

COLUMBIA. 
Columbia Council, No. 18, meets every ist and 
8rd Saturdays, in Odd Fellows’ Hall. Chief Engi- 
neer, John McLane. Corresponding Engineer, 
W. J. Courtney, 804 Walnut St. 

SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Chief Engineer, 

D. Mantz. Corresponding Engineer, Ed. 


R. 
Schrieber. 
WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn St., Milwaukee. 
MILWAUKEE 
Washington Council, No. 1, meets every Saturday 
at 207 Grand Ave. Chief Engineer, J. B. Cham- 
bo creating Engineer, James A. Rigby, 
t. 


Reed 
Clifford P. Williams Council, No. 2, meets every 
Monday evening at Lodge Hall, E. Water 8t. 
Chief Engineer, J. T. Harris. Corresponding 
Engineer, Joseph T. Harris, 1611 Clybourn 8t. 
TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
NASHVILLE. 
Enterprise Council, No. 1, meets every Friday 
evening in the Twin Building on Cedar St. Chief 
Engineer, J. J. Johnson. Corresponding Engi- 
neer, Jno. B. Mullen, 209 Jackson Building. 
OREGON. 


Deputy Supreme Chief Engineer, Nat. Freese, 
Grant’s Pass, Oregon. 
GRANT’S PASS. 
Oregon Council, No. 1, tg every Ist and 3rd 
Saturday in A. O. U. Hall, Main St. Chief 
Engineer, William H. caer Correspondi ing En- 
gineer, Nat Freese. 
TEXAS. 

Deputy Supreme Chief Engineer, 8. A. Bisbey, 
care of Cotton Compress and Warehouse Co., Galves- 
ton. 

GALVESTON. 

Galveston Council, No. 1, meets every 2nd ne 
4th Tuesday evenings at Engineers’ Hall, 8. 
Cor. Twenty-second and Strand Sts. Chief Engt. 
neer, Max Levy. Corresponding Engineer, A. L. 

Bradford, Union Depot. 
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cDaniel Steam Traps 


Always have a Water Seal over the valve and never 
blow ysteam; neither do they back up water 


2B eR 


_ REDUCING VALVES 


EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 


GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


Send for 





147 N. Seventh Street by the Jebbing 


Trade 











Steam Coal a Specialty 


A. CRAWFORD 


Telephone Connection 2-25-60 





COAL 





1829-1833 N. Tenth St., Philadelphia, Pa. 



































JOHN 


MCADAMS 


Boiler and Machine Works 


.- REMOVED TO.. 


Edgemont and Tioga Streets, Philadelphia 


Builder of BOILERS, TANKS and STACKS of all kinds. 
and BOILERS, CAST IRON GRATE BARS. 


Second-hand TANKS 
General Engineering and 


Repairing, Reboring Cylinders in position from 3 to t10 inches in diameter. 
Dynamo commutators turned off without removal. °° 0. 7 wt 
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UNITED STATES 
Piston Rod and Valve Stem 


PACKINGS 


Do their work well. 








Their use will save you considerable 
money and endless trouble. 

We can present convincing proof of 
their worth. 











CLASS No. | PACKING Send for catalogue and prices. 


The United States Metallic Packing Co. 


Main Office and Works: 
4 509 Great Northern Building, No. 427 North Thirteenth Street, 
Chicago, Ills. Philadelphia, Pa. 


“STERLING” 


EXHAUST PIPE HEADS 
BLOWER AND DUST 
COLLECTING SYSTEMS | 


GUARANTEED IN EVERY RESPECT G§& 






























THE BEST AUTOMATIC FURNACE FEEDER | 


FOR SAW DUST AND SHAVINGS, ON THE MARKET 





Sterling Pipe and: Blower Go. 


HARTFORD CITY, CONN. 





THE PRACTICAL ENGINEER 














Cleaners 


The Union Boiler Tube 


POWER OR IMPULSE 


Are the oldest and most efficient Boiler Tube Cleaners on the market. They 
take out all the scale. 





— x , — 7 
does th f 
The Gem Flue Scraper °° S532? 12 sotters 
We also make Gem Oilers, Patent or Plain, Torches and 
Heavy Brazed Steel Oilers, Flexible Shafting, Loose Pulley 


Lubricator. 
WRITE FOR CATALOGUE AND PRICES. 


GEM MANUFACTURING CO. 


Spruce near 33d Street Pittsburg, Pa. 
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SELECT A 


WEINLAND TUBE CLEANER 


AND YOU CANNOT [1AKE A MISTAKE 

We have them forall styles 
Boilers and all sizes of 
Tubes. This Turbine 
Cleaner is an excellent 





machine. Hosts of satisfied users testify as to this. 


Consult us about Boiler Cleaning. Have had more than 20 Years’ 
Experience and ‘‘Know How.” 


This Lagonda , Reseating Machine 


IS WORTH § 
YOUR 
SERIOUS 
CONSID- 
ERATION 


It is a great J 
time saver f 
and does its & 

work 











thoroughly. 
No refilling 





of caps 





required. 


THE LAGONDA MFG. CO. 


BOILER CLEANING EXPERTS 
123 LIBERTY STREET, NEW YORK SPRINGFIELD, OHIO 




















THE 


“TORPEDO” 


WILL REMOVE ALL BOILER SCALE 


Ox 





from the outside of the tubes 
of fire tube boilers. These 
are by far the most difficult 
boilers to clean, as practically 
all of the scale is beyond 
human reach, and ordinary 
methods leave most of the 
scale on the tubes. 

After you have finished 
experimenting with ineffic- 
ient or injurious chemicals or 
devices, then try a “Torpedo” 


in your boilers and watch the scale fly. The “Torpedo” is the only perfect fire tube cleaner ever 


offered to the public. 


It vibrates the tube, which must not be confused with pounding it. 


There 


ds no free hammeritig done, so that the “Torpedo” will not batter, bruise, dent, puncture, or in 


any way injure a tube. 


greatest time and money saver that you can find. 


The General Specialty Co. 


You may have one on trial just to see if it isn’t all that we claim and the 


It is described in our booklet. 


75 Carroll Street 
BUFFALO, N. Y., U. S. A. 
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Boiler Tube Cleaners | 
Blow-off Valves 


- 








: ie 1718 20 . 


| THE UBERTY TURBINE BOILER TUBE CLEANER 


} will clean tubes more thoroughly, at less cost, and in 
less time than can be done by other means. This we 
Guarantee. 
We also make the Niagara Turbine Tube Cleaner. 
We have suit for infringement 
of patents against a user of the 
Weinland machine, and will sue 
all other infringers. 


THE FABER BLOW-OFF VALVE 


washes its face every time it_is 


opened and closed. 

A connection at C admits steam at 
» boiler pressure to chamber B, whence 
j it escapes through slot E all around the 
seat, and sweeps both seat and disc free 
from sediment just before closing. It 
wilJ last as long as a steam valve with- 
out leaking. 


Liberty Manufacturing Co. 
6907 Susquehanna Street 
PITTSBURG, PA. 
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“ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Eto. 





120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE 





IMPROVED 


TT The Simplest and Closest Damper Regulator. 
| Manufactured by 


iELlionergen &CGo. 
ai1 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your —— 
is prompted by the sight this 
advertisement. Catalogue D free 

on application. 




















THE AUTHOR OF 


Engineering Practice # Theory 
FOR STEAM ENGINEERS 


wishes to place a descriptive circular of this plain and practical 
book for working engineers in the hands of every reader of this 
paper. If you send him your name and address on a postal card, 
as soon as you have read this notice, stating that you read it in 
THE PRACTICAL ENGINEER, you will receive one of them. Direct 
your postal card to 


W.H.WAKEMAN, 


64 HENRY STREET. NEW HAVEN, CONN. 














5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single Engines 
or Large Plants where many Engines are 
operated from one steam main. It will oil one 
or a dozen Engines, save 4o per cent. of Oil 
used with any other Lubricator, and prevent 
annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., Gen’l Agent 


Lackawanna Lubricator and Mfg. Co. 
P. 0. Box 478 WILMINGTON, DEL. 





oO. F. Zurn J. D. Kelley 


J.M. Zurn as LU a Ny OC. Curran 


HIGH-GRADE O 
LUBRICATING OILS AND GREASES 


PEERLESS Boiler Chiang Oanpeatte 


Our First and Last Consideration is QUALITY 





- 408 to 418 VINE ST., PHILADELPHIA 

















NUGENT’S 
Catalogue of Oiling Devices and Valuable Treatise 
ON 
“HOW TO OIL AN ENGINE” 


Will be sent Fre or CHARGE to any Engineer 





No Engineer should miss this opportunity 
Write to 


WM.W. NUGENT & CO. 
20-22 W. RANDOLPH Sr, Cuicaco, U.S.A. 
(Mention this paper) 
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ST. JOHN SELF-ADJUSTING 


CYLINDER PACKING 


It is false economy to put a good piston and packing into a cylinder that is out of 
round. If you put a good house on a poor foundation, both you and the house will be 


poor in a short time. 
If the bore of the cylinder is not true, have it re-bored and put in our adjustable 


piston and St. John Self- Adjusting Cylinder Packing, and we will guarantee a perfectly 


steam tight cylinder. 
A very slight leak in the cylinder of an engine making sixty revolutions a minute, 


running nine hours a day, means a large loss of coal every week, and this means money, 
as it takes the coal to make the steam, and money to pay for the coal. 


Uy. 


aT we 












YY 







The St. John Piston and Packing have stood the test of over fourteen years in 
actual use, and the practical use of it and the satisfactory results obtained, are the best 


proofs of its efficiency. 


EXTRACTS FROM LETTERS RECEIVED 


From T. J. Cleaver, Supt. Chesapeake and Delaware Co. 
The St. John Rings are not new to me. I have had them in the Tug Roman about 13 years ; they have never leaked 
in all that time, and the cylinder i is as perfect to- ~day, inside, as the day it was built. We find it takes from 5 to 7 pounds less 


steam to turn the engine with ‘‘St. John Rings” than with those of the old style. 


From Carbon Iron and Steel Co., Parryville, Pa. 
Since putting your St. John Packing on our engine, we are getting better results from her, and are usinz 25 per cent. 


less boiler capacity to do the work. 


From the Reading Paper Mill, Reading, Pa. 
In reference to the St. John Self-Adjusting Cylinder Packing, it did more than we expected ; have stopped one engine 


and have better power now than we had with the two engines 


First-class engineers want first-class work, as they know this is the only kind of 
work that pays around an engine, and they also know this is the kind of work turned out 
by H. B. U. &. Co. 

Our specialty is repairs to engines. 
it done right ; it pays in the end. 

We don’t do or recommend cheap work 


H. B. UNDERWOOD 6 CO. 
1025 Hamilton Street i Philadelphia, Pa. 


SEE AD. INSIDE OF FRONT COVER 


When you have work of this kind done, have 
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1016 WAINWRIGHT BUILDING, 


HANDBOOK ON ENGINEERING, 


4 ‘iw l= bh Alo ee a hie eee 2 
By HENRY C. TULLEY. 


(THIRD EDITION.) 


THREE-QUARTERS SIZE. 


A Book of Knowledge 


WHICH IS BETTER THAN 


A Bag of Gold! 


Engineers, more than any other class of mechanics, know the value of knowledge, 
and they also know the difficulties of obtaining it in accessible and compact form. 
Every engineer has felt the need of a reference book covering all the various 
branches of steam and electrical engineering in a comprehensive and practical way. 


Tulley’s Hand-Book on Engineering 





supplies this need. It is an encyclopedia of information and in itself the most com- 
plete library on engineering practice ever published. Every engineer needs it, and 
every man who wants to become an engineer needs it. It is the greatest reference 
book on engineering that the world has produced, yet so simple and comprehensive 
as to be easily understood. 


There are 900 pages, 400 illustrations, plain type, good paper, black morocco cover with gold letters, 


and only costs $3.50. Your money back if you don’t want to keep it. Send for it to-day. Or, if 
you prefer, we will send you a 42-page descriptive circular free. 


HENRY C. TULLEY & CO. 


ST. LOUIS, MO. 


37 








38 THE PRACTICAL ENGINEER 








February, 1904 








The Hl. H. Steam Trap 


Miagcok Is not a‘*Just as Good” Trap. 
It is ‘‘Better” than others, 
more simple in construction and 
operation; reasonable in price, 
and guaranteed to give satisfac- 
tion. Insist upon having the H.H. 


JAMES McCREA & C0. 


MANUFACTURERS 





















’ 67 W. Washington St., CHICAGO | 











Bickel Float 
Steam Trap 


HANDLING RUSHES 
OF WATER IS 
OUR HOBBY 


This Trap is especially adapted for Sepa- 
rators. We also manufacture Thermostatic 
Steam Traps. Sent on 30 days trial to re- 
sponsible parties, 


SEND FOR CIRCULAR. 


FRED. L. BICKEL, 


1348 Palmer St., Philad’a, Pa. 








Heintz 





Steam Trap 


does not depend upon clockwork, or floats, or 
springs ; has no balance valves, or pet-cocks, or 
screws, or rotating parts to get out of order. 
Saves its cost in coal in six months, and we 
give you thirty days trial to find that out. 
Send for booklet ‘‘ 4.” 


William S. Haines Co. 


136 South Fourth Street, Philadelphia. 
































“NASON” STEAM TRAP 
For Pressures under 70 Lbs. 





i 7 - : = 
“SIDELUG” STEAM TRAP High Pressure Vertical Tube 
For Pressures 70 to 150 Lbs. Radiator 











SPECIES ae ae 








St., 


NY SEND FOR 





















HYDRAULIC VALVE FEED WATER HEATER 
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Our New Catalog is waiting to be sent to you 
It is for those engineers who believe in new and 

improved equipment, and con- 
tains much useful informa- 
tion. A postal will bring it. 








Wright ‘‘ Emergency” 
High Pressure Steam Traps 


The only steam trap made that will dispose of large quantities of condensation instantly in emergencies and waste no steam. 
Successful operation guaranteed on varying steam pressures up to 250 lbs, 


Wright “Victor” 
Low Pressure 
Steam Traps 





Wright ‘ Improved ” 
Safety 
Water Columns 


= Careful buyers give Wright’s Columns the pre- 7] 
ference, because they are the simplest in design, 
» never get out of order and never fail. 











For steam pressures from 0 to 20 
“7 Ibs. and a wonder. The outlet 
valve is approximately as large as 
the connecting pipe — affording 
enormous capacity. 


WRIGHT MANUFACTURING CO. 
72 WOODBRIDGE STREET, DETROIT, MICH., U. S. A. 


New York: 149 Centre St. Boston: 12 Pearl St. Pittsburg: 618 Park Bldg. Chicago: 160 East Lake St. 


























Lindstrom Safety Alarm Steam T 


TWOsThings Needed in a Steam Plant: 


Frrst—A Steam Separator that will separate the water from the 
steam before it leaves the boiler. The Separator here shown is placed 
inside of the boiler directly under the steam outlet to the engine, and 
is guaranteed to reduce the moisture to 34 of one per cent. 

SEcoND—A Steam Trap. The Trap shown here is simple in con- 
struction and effective. A commendable feature is that it has no 
packing of any kind, the cover being ground steam tight. 
Another feature is, that it has a Safety Alarm. This is one thing 
which is needed’ as sometimes the traps get clogged up by impurities, 
and at such times this Trap will give notice and Save damage to 
machinery. 





Cylinders Rebored 


All types and sizes of Steam Engine Cylinders, Valve Pockets, 
Pumps and Air Compressors Rebored in present position, from 
4 to 76 inches. 











SEPARATOR be 
That will keep the 


water in the boiler. 


Impossible to get | JOHN T. LIN DSTROM — 


water over to the 


engine cylinder. 214-216 S. Third St. ALLENTOWN, PA. 





| 



































YOU DON’T 
DRINK 


Impure Water if you can get it 
pure ; then why feed your boilers 
on a water that is going to lead toa 
youthful grave and to early gray 
hairs. 





The Water Softening plant here 
shown is assuring a long life for the 
boilers and rendering the lives of 
the men about them safer and more 
enjoyable. 

We are always happy when 
mailing our booklet and 
figuring on a plant. 





Western Agents 


J. A. TAFT & CO., 
New Hayden Building, Columbus, O. . 





American 
Water Softener Co. 


Harrison Building 
Philadelphia 





EVERY USER OF POWER AND LIGHT SHOULD 
* READ THE 


POWER AND LIGHTING ECONOMIST 


tells how to buy best, how to save money, how to im- 
prove methods. Thus $1 may save you $1,000.—50c. a 
copy, $la year; Frank H. Knox, Troy, N. Y., and all 
live news-dealers. Send for great clubbing offer. 
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BELTING 


For MAIN DRIVING AND GENERAL USE 
IS A DISTINCT ECONOMY 


i } over any other belting. We will gladly furnish 

TW. f practical proof of this. » 
MAIN BELTING COMPANY { 
219-1239 Carpenter St., Philadelphia. 55-57 Market St., Chicago. 120 Pearl St., Boston. 40 Pear! St., Buffalo, Q 


_— 
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THERE'S but a few cents difference in price between 
cheap overalls and the best; but the cheap kind play 
out enough faster to more than wipe out the difference, 
besides your loss in comfort, neatness and satisfaction, 
with the cheap ones. My claim that the: ::::::: 


BROTHERHOOD 


TRADE MARK REGISTERED 


OVERALLS 


are the best on earth is backed by the testimony of thous- 
ands of true-principled wearers in all parts of the United 
States and Canada. You can prove it for yourself without 
risk under my absolute guarantee. Union Made, of course. 
MEMBER B. L. F.3 —- H. S. PETERS’ — MEMBER B. L. E. 171 


ROTHERHOOD .pie Mark Overatts, Dover, N: J 
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McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an 
engineer ot long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes all 
scale and incrustation in the boiler, but prevents new from 
torming, and will, if properly used, keep the boiler absolutely 
clean and free from all forms of corrosion, such as pitting, 
grvoving, honeycombing. 
Send Sample of Water and Sample of Scale if Convenient 
We will be pleased to hear from emgirmeers who will secure 
trade for us. When writing for information address 
J McNelley, Dept. Mgr., 35 Poplar Street, Phiia. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 














J. C. McNelley 
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None Genuine 
ings are imitations. 





Trade Mark. 





‘Gould’s 
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Steam and Water Packing} 
THE ORIGINAL RING PATTERN 

etoin, and Water a Less Friction than any other known 


ithout This Trade 
In ordering give exact diameter of Stuffing Box and Piston Rod or&® 


Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 
is rotary or reciprocating. 
The Gould Packing Co., East Cambridge, Mass. 


_—ewseererrereervrrwre 
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ark Stamped on Wrapper. All similar pack- oemn tt TTTT TITS 
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THE « STANDARD” 


RECORDING GAUGE 


Makes a true record night and day in ink, 
of pressure carried. They are now in gen- 
Sy) eral use in almost every kind of power plant 
and are money savers, as well as assuring 
safety. They record the exact pressure car- 
ried in Boiler, Generator, Pipes, Pumps, etc. 


ALSO ENGINE AND BOILER APPLIANCES IN GENERAL. 


Send for Illustrated Catalogue W. 


STANDARD GAUGE MFG. CO., SYRACUSE, 
NEW YORK OFFICE, 141 BROADWAY. 







N. Y. 














with the dust from >" 
your Exhaust Fan ¢ 
If so, the 


Hartford 
Dust Collector 


will obviate the nuisance. 
HEATING, DRYING AND EXHAUST SYSTEMS 
FORCED and INDUCED MECHANICAL DRAFT 








Leaflet No. 55 P tells all 


The Hartford Blower Co. 


about them. 128 Suffield Street, Hartford, Conn. 





“ARE YOU TROUBLED 











. 
| 











POWELL'S 


“White Star’’ 


REGRINDING 
REVERSIBLE 
SEAT VALVES 


have a longer life and are 
easier to repair than any a) 
valve made. a 

They are sold with a guar-| 
antee of satisfaction or your| 
money refunded. Try one. 


Wrought Iron Pipe 


NOT STEEL 





Cut to ~~ size and for any purpose. Prompt 


ipments to any part of the 
world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. RAINEAR & CO. 


No. 518 ARCH STREET - - Philadelphia 
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THIS IS THE EUREKA COUPON THAT WE GIVE 


if You’re A Good Guesser, Here’s Your 
Chance To Win A Bag Of Gold. 


Eleven years ago (Jan. 1893) we offered a prize of $200 in 
gold to the See Wide rene: nearest to the correct number of ad- 
missions to the World’s Fair, at Chicago, on July 4th, of that year. 

Thousands participated i in that contest, the prize being won 
by Frank W. Shaw, Engineer with Burgess, Fobes & Co., Port- 
land, Me., who made but one guess, 324,206—the official ‘figures 
being 324,342. On July 27th we sent the $200 to him by Adams 
Express and received his acknowledement. 

On July 4th, 1901. the admissions to the Pan-American Ex- 
position were 71,024. Now, you guess 


How Many People Will Be Admitted To The 
St. Louis Exposition on July 4, 1904, 
and see if you can’t win one of these prizes: 


$200 in Gold to ist Eosnett. $75 in Gold to 2d Nearest. 
$25 in Gold to 3d Nearest. 

Each box of genuine Eureka Packing contains a guessing cer- 
tificate, and a man may guess as many times as he has certificates. 
Each guess will be stamped by time stamp, showing date and hour 
received by us and contest will close July rst. 

The guesses will be recorded in a book, and the award will 
be made by a committee selected by a sufficient number of the 
guessers. In case of a tie, the prize shall be divided equally be- 
tween the competitors so tied. 

If any boxes of “‘Eureka’’ purchased after January rst do not 
contain a certificate, we will exchange certificate for the diamond 
cut from such boxes. 

This contest isopen to Engineers and their assistants only, 
ani on the certificate must be given their name and the name of 
plant ia which they are emp'oyed. 

(Guessing portion of this coupon omitted.) 

















Eureka Packing 


Offers more than a chance for a prize. Every box of 
EUREKA is a prize in itself. It lasts longer than any other 
packing made, and does its work better and the price is very 
moderate. 





«, Wet Feet and Wet Steam 


mare very similar—both require lots of powev 
that could be used to better advantage. A 


Hine Eliminator 


insures dry steam. If placed on the ex- 
haust, it acts like a foot bath. 








Indicator Practice 


enables you to talk intelligently to your 
fellow engineers and fits you for better 
things. The 


Robertson 
Thompson 


Why not get one now? 





+f 


is the best and the price is small, 





It’s easy to read indicator cards accurately with a Willis 
Planimeter. 


The Victor Reducing Wheel is neat, compact and perfect. 
Our circular explains their operation very fully. 


You don’t want to buy a Damper Regulator 
or Feed Water Heater until you have se- 
cured our circular and prices. 


James L. Robertson & Sons 


204 FULTON STREET 
NEW YORK 
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= “THOMPSON'S STEAM SPECIALTIES 


Indicators and Appliances 
| Damper Regulators with 
| Latest Improvements 















Tube Cleaners that Clean 
Shaking, Dumping and Stationary 





GRATE BARS for Round and © 
fe - =k i Square Furnaces, and all 
SIMPLE, SENSITIVE AND POWERFUL grades of fuel. Write for Catalog SENT ON APPROVAL 


RICHARD THOMPSON & CO., 124 Liberty st., NEW YORK, N. Y. 











LET US PRINT THAT CATALOGUE 


or any other printing you may happen to need, and note its superiority over your 
previous order, or over any printing turned out by the ‘don’t care printer.’ 


LET US FIGURE IT FOR YOU ANYHOW 


We are always of assistance in laying the thing out to make the best impression 
on your customer. 


GEO. W. GIBBONS 


147 North Tenth Street PHILADELPHIA, PA. 

















EY engineer who is interested in a 
PERFECT ENGINE GOVERNOR should get acquainted with 


™= KUHLEWIND 
MOMENTUM GOVERNOR 


Manufactured by 


THE KUHLEWIND GOVERNOR 105 and 107 PIKE STREET 
COMPANY PITTSBURGH, PA. 





SEND FOR HANDSOME ILLUSTRATED CATALOG 








| 
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THIS BOOK FREE 


Send us Three Subscriptions to The Practical 
Engineer at Fifty Cents each and we will 
send you Free a copy of 


HAND BOOK OF CORLISS 
STEAM ENGINES 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and the 
Care and Management of Corliss Steam Engines. It is 
illustrated by 64 Original Engravings. 200 Pages. 





PRICE, $1.00, or will be sent Free for a Club of Three Subscribers 
to The Practical Engineer at 50 cents each. 


We also have other books which we give as premiums for clubs of 
subscribers, 


AGENTS WANTED. We want a few good agents to 
solicit subscriptions for The Prac- 


tical Engineer on liberal commission basis. Hustlers can make 
good money. Write for terms, stating qualifications, experience, 
etc 

The Practical Engineer is the largest and best mechanical 
journal ever published anywhere in the world for fifty cents a year, 
and getting subscriptions for it is just like finding money. 





ADDRESS DEPARTMENT A. 


Tlie Practical Engineer, 46 N. (2th St. 


PHILADELPHIA, PA. 
TA a OT RMT A 








ARE PROVEN 
RELIABLE 


Every one of them is tested 
under conditions far more exact- 
ing than demanded when in 
actual use. They are standard 
appliances for controlling and em 
regulating steam, water, gas or fmm 
air pressure. 











FOSTER qG= 


vee 


BACK PRESSURE VALVE 


has no direct acting springs, or weights, maintains a 
constant back pressure without hammer or clatter; 
when desired may be readily thrown out of service. 









For detai's of our Non-Roturn, Class“ W,” Class “*Q” Combination, 
Free Exhaust, Float, and other Valves see 
a FOSTER CATALOG 


FOSTER ENGINEERING CO. 


NEWARK, N. J. 
Ee ee 








The Standard Gasket Co., in 





MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any 
shape, size or thickness, and for all kinds of joints. Lip 
Unions, Flange Unions, Plain and Ball Joints, Connecting 
Steam, Air, Gas or Water Pipes, also for Cylinder Heads, 
Steam Chests, Etc. Guaranteed the Best in the Market. 

We also Manufacture Special Metal Gaskets for all 
Styles of Water Tube Boilers, Man- and Hand-Hole 
Plates, Mud Drums Etc., which can be used over many 
times. We guarantee to save you 50 per cent. on any 
Gaskets your now use. 

Our Copper Gaskets are Hand Rolled, not Hot 
Pressed. Best and cheapest. Samples Free. 


7 South Thirty-Sixth Street 


PHILADELPHIA, PA. 








OUR PATENTED MINERAL WOOL 


igs COVERING 


AND 


Copper Gaskets 


They Save Steam and 
Make Absolutely 
Tight Joints 


UNITED STATES MINERAL WOOL CO. 
143 Liberty Street, NEW YORK. 
BEST AND CHEAPEST SAMPLES FREE 




















JUST ISSUED—Alphabetical and Classified 


CATALOGUE of BOOKS 


ON STEAM, STEAM ENGINES, 
MACHINERY, MECHANICS and 
MECHANICAL ENGINEERING 
96 Pages, Arranged by Subjects and Authors 
SERRE I RNS Eg 


SENT FREE ON REQUEST 
D. Van Nostrand Company, Publishers 


23 MURRAY AND 27 WARREN STREETS, - - NEW YORK 

















To every engineer who will send us his 
name and business address and a speci- 
men of scale from the boiler. 














Purifying 
Chemicals 


A very thin coating of boiler scale 
makes the task of keeping up steam a little 
harder, a thick deposit would make it im- 
possible and it would add very much to the 
danger of an explosion. 

LORD’S WATER PURIFYING 
CHEMICALS excel all other prepara- 
tions for removing and preventing scale 
formation. 

They are dry, soluble, non-corrosive 
powders that are not compounded until 
after the kind of scale to be removed has 
been carefully analyzed—The result is 
obvious—They never fail to do the work. 






Further, we will analyze the scale 
and send a certificate showing re- 
sult of analysis 


FREE 


of 


» COST 
































Geo. W. Lord Company, 


2238-50 N. Ninth St., Philadelphia, Pa. 
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By the Light of Experience 
You May Test an 


Acme Oil Filter 


Before You Buy One 





We are ready to send an ACME to 
you on 30 days trial. We taking all 
the risks and placing you under no 
obligation unless you want to keep the 
filter after having a whole month’s 
time to test it. 


Walter L. Flower & Co. 














810 CHEMICAL BUILDING, ST. LOUIS, MO. 
Nis , 











More than 500 copies sold in one month, 


A Book U Want 


A New American Work for the 
Practical Engineer 


SAVED 


BY A 


PULL 
The «*P, B. H.’’ 
Quick-Closing 


Water 
Gauge 


A Pull on the Chain 
Does it. 





Strongly Made. 

Low in Price. 

Sent om Approval. 
— Guaran- 


We also make the 

«P,. B. 1.” 

IMPROVED © 
GAUGE COCK 


PAUL B. HUYETTE 


1245 Betz Building 
PHILADELPHIA, PA. 








Limp Leather, by mail fer $1.00 
Send in your order at once. 64-page illustrated 
Catalogue of Technical Books, FREE. 


Spon & Chamberlain, Publishers 


Dept. P. E., Liberty Bldg., New York, U.S.A. 


RED SEAL BOILER COMPOUND 


MANUFACTURED BY 


THE CHERRY CHEMICAL CO. 


OLIVER BRADEN, Manager 























RED SEAL 
BOILER | 
COMPOUND Office: 1215 Filbert Street, - - Philadelphia, Pa. 


Circulars, Prices and Directions Furnished on Application. 





Registered Trake Mark Agents Wanted—Writc for Terms 











CASTINGS CRY 
like children for the tonic that makes them 
____ smooth running and 
/ healthy. Castings 
rarely grade even— 
like ‘‘humans’’ they 
ar- rough, half rough, 





or smooth. 

i Wisconsin 
Graphite 
Iron Filler 


is all things to all cast- 





ings, a Putty that fills 


ee 


$ ~ sand holes and smooths 
= pee z= roughness, a Semi- 
Roan Paste for less urgent 


cases, a Paint for slick surfaces; life giving and 


protecting. All colors. Free samples. 


WISCONSIN GRAPHITE COMPANY, 
PITTSBURG, PA. 

















Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 
Holds steam, water, air or ammonia with less friction on the rod tham any 
other. Write for trial order to-day. : 


Watt’s Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it 
tight. Used for oil, acid, steam, ammonia and water. It is the 
lightest and purest Rubber Packing made and can be used over again, 
and will not become hard under the highest steam pressure. 


Manufactured by JOHN M. WATT’S SONS 
123 S. Second St., Phila,, Pa. 





24 Duane St., New York 











DP Pees ePrtrddddd ddd dl 


) GRATE BARS OF ALL KINDS, AND GENERAL CASTINGS TO ORDER « 
LOW PRICE AND GOOD QUALITY. LET US CALL AND GIVE QUOTATION ON YOUR WORK. 








Id & 2 v $2 Ma J ad 4 
Os GA ne A Fy ee 


id 





“< 


P Smith’s Clamp for stopping leaks in pipe joints. Cheapest, ‘ 
)) simplest and most effective Clamp ever manufactured. Costs 


» less than $1.00 per iach in diam. and much less in steel. 


W. CLIFFORD SMITH, 


Steam Specialties and Castings of Every Description. 





140 N. Sixth St., vsmmaaiais 
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We will send one 


Without Cost 
or Expense 


together with a 


Free 
Supply 


of Black Squadron 
Ring Packing to any 
engineer who will send 
us his name and busi- 


ness address. 


THE PRACTICAL ENGINEER 


Black 
Squadron 
Ring Packing 


February, 1904 







I ) VERY Engineer knows the amount 
of trouble that can arise from using 


inferior packings. He knows that 





the tremendous pace of the times demands 







high speed—often right up to the limit. 






We believe no packing ever made has done 


so much to relieve engine room troubles as 


BLACK SQUADRON 
RING PACKING 


It is a product of evolution, an improvement upon an improvement; 














it is the only self adjusting packing made with four wedges, because it is 





right in principle, right in operation, right in material, and above all, it is 





made right. 








It does not cost one cent for the supply, or to get it. There is 


nothing to lose, no risk to run, no obligation to be placed under. 





rr , ; 
We simply ask every engineer to prove our claim at our expense. 





Drop us a postal—book and supply of packing will be forwarded at once. 


CANCOS 


MANUFACTURING CO. 


146 N. Second St., PHILADELPHIA, PA. 
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Rogers’ Machinists’ Library 





Roeressmt ADVAN EO 
MACHINIST MACHINIST 


brit 
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(ROGER S’D 
| \ 


occ ccccnnececcsceccnccccscaeces CUT OUT eeee 


I accept your offer to supply me with RoceErs’ 
MacuiNists’ LiBRARY (3 vols.) for $7.00. En- 
closed find $1.00 as first payment; the balance I 
agree to remit in $1.00 monthly installments. 
POMUUIES 2... Sc cascatolaeict caastcapttosebeleerkscsascrcoiessé 


Occupation ; ee 
PR as sae cnacipc hiss ceesdoncinatbaiganasonteviuneeabe 


For evidence as to my trustworthiness I refer : 


you to 





ANNOUNCE MENT:-— 


In announcing the completion of ROGERS’ MACHINISTS’ LIB- 
RARY, the publishers state that they believe the books form the most help- 
ful set of home study and reference works ever published for the Practical 
Machinist, Engineer and Draftsman, giving, as they do, a COMPLETE 
COURSE IN MACHINE SHOP and DRAWING ROOM PRACTICE. 
No one, from the apprentice to the superintendent and owner, can afford to 
be without these valuable works. The books are handsomely bound in black 
vellum cloth, with full gold edges and with titles stamped in gold. 

1204 pages—1244 illustrations—3023 ready references. 


LIST SPECIAL OFFER 

1 Rogers’ “Drawing and Design ” $3.00 The books will be shipped (charges pre- 
a z ‘ ss paid) to any reader of THe PracricaL En- 

2. Rogers Progressive Machinist, 2.00 GINEER who. sends to us $1 and a written 
3. Rogers’ “Advanced Machinist,” 2.00 promise (with a reference as to trust- 


Each volume is complete in itself andcan Worthiness) to remit the balance in monthly 


be obtained separately. installments. 


SEND FOR MACHINISTS’ CATALOGUE, POST-FREE 





EDUCATIONAL 


Theo. Audel & Co... 


63 FIFTH AVENUE, NEW YORK. 
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Saves the need of renewin 
capacity ; does the work o 
few weeks. 








You can’t afford to be without it. 


NEIL W. MAC INTOSH & CO. 
54 John Street - « * x 


brick arch; lasts as long as the boiler; increases 
a feed-water heater, and saves its cost in coal in a 


FITTERS 


Lamprey Protective 
Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase 
the efficiency of your-boiler, by 
giving additional heating sur- 
face. Save their cost in repairs 
alone. 
Send for Catalog 
THE LAMPREY CO. 
Westfield, Mass. 

Philadelphia Shop, 240 Chestnut St. 














Compare the Expense ®y pairing your 
leaks with the 


Climax 
Steam Joint Clamp 


over tearing down the 
pipe and making the 
joint new—then order 
fe the clamp. which is 
to Stop 
the Leak—from your 


guaranteed 





supply house or 


67 W. Washington St. 
CHICAGO 


James McCrea & Co. 


MANUFACTURERS 


STEAM 
NEW YORK 
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If any one or more of these Specialties should interest you, we 


e® 
To Engineer S$ ° would be pleased to answer your inquiries, and send samples. 


U.S. Patent 








NS) 


SS 


Rubber Belting 
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Armored Rock Drill Hose 








Linen and Cotton Fire Hose 
For Factory and Village 
Protection 








U. S. Patent 











Schultz Metal Wedge Piston 
Packing 


Anti-Friction Metal 
Asbestos or Flax 
Wedge of Packing 
Rubber Diaphram 
Casing of Rubber 


UbwWh 


Schultz Patent Gas Main Stoppers 


KUBBEK 















77 Wr 
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Remember we cannot reach 


you unless you write us 
FIRST 















USED ON U. S. WARSHIPS 








Mechanical Rubber Works 


SAYEN & SCHULTZ, tixctimacese. Pras Pa 
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START 


The New Year right by making a saving in the very heart of your 
steam plant—The Boiler-Room—You can do this by removing the scale 


from the boilers and then keeping them clean with the systematic 


use of 


A Scientifically Made Feed Water Treatment 


FINISH 


WITH AN INCREASED DIVIDEND 


Get our analysis of your feed water and statement as to the 
material required and its cost to treat the water per 1,000 gallons. 


One gallon sample required. Send by prepaid express. 


We Solicit Your Work in all Lines of Analytical Chemistry. 


Dearborn Drug and Chemical Works 


WM. H. EDGAR, President W. B. McVICKER, 2nd Vice-Pres. and East Mgr. 
ROBT. F. CARR, Vice-Pres.-and Gen. Mgr. CHAS. M. EDDY, Sec. and Treas. 

W. A. CONVERSE, Directing Chemist 

ROBT. W. FRANCIS, Directing Engineer 


MANUFACTURING AND ANALYTICAL CHEMISTS 


CHEMICAL ENGINEERS 


LABORATORIES AND WORKS CHICAGO 


NEW YORK PHILADELPHIA OFFICE: THE BOURSE CHICAGO 
120 Liberty Street G. F. Duemler, Mgr. 27-34 Rialto Building 
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Electrical Repairing 


And General Machine Jobbing 


We have the best equipped shop in Philadelphia for the execution of 
Electrical Repair, as well as General Machine Work and earnestly solicit 
your business along these lines. We guarantee you the best of work ata 
reasonable price, it will be finished when promised, and will be satisfactory. 














Many of Philadelphia’s Largest Concerns 
are Our Satisfied Customers 


Thos. H. Dallett Company 


BELL PHONE Twenty-third and York Streets, Philadelphia, Pa. 


Tioga, 24-75 














444444 444444444444 444444444 
BUSHNELL WE ALSO MANUFACTURE THE 


Improved Planimeter Bachelder Adjustable Spring Indicator 


Complete for any pressure 


The Ideal Reducing Wheel 


Complete for any Stroke 


The Soot Sucker Boiler Tube Cleaner 


CLEANS the tubes without admitting steam into them 


++ 





+ 









; BUSHNELL 
Cord Take-up 





Attached to 
Bachelder Indicator With 
Ideal Reducing Wheel 





Takes up the slack cord and 
puts it back where it belongs 
at the proper time. 


Figures M. E. P. Direct. : 
Simple, Easily Manipulated. No tangling or breaking of 


No chance for error. 
Compact, Complete in Carrying Case 1}4” x 4” x 8” 
Accuracy Guaranteed. 


cord. 





FHFHFF ++ +++ HHH H+ 4+44444444444444444 





JOHN S. BUSHNELL Go. ee Soe 


++ 
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GET WISE 


USE Hose, 
Belting, 
Garlock ss 
bb 
HIGH-GRADE — 
Valves, 
Packing's and 
And Save Rods, Oil, Coal, Fric- Engi neers’ 
tion and the Bosses’ loney. Su pp lies. 





Be Wise Weaae 
The Garlock Packing Co. 


604 ARCH STREET, PHILADELPHIA, PA. 








FACTORIES STORES 
PALMYRA, N. Y. SAN FRANCISCO, CAL. Philadelphia New York —_ Boston 
Chicago Pittsburg Cleveland 
ATLANTA, GA. DENVER, COL. St. Louis Atlanta, Ga. Denver 


HAMBURG, GERMANY Palmyra, N.Y. San Francisco Hamburg, Germany 


Main Office: PALMYRA, N. Y. 
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(00,000 Detroit Sight Feed || BRICK FOLKS 


Lubricators LIKE IT 
Per Year READ THIS 


indicates the demand 

C. N. ADAMS, 
that exists for our goods. MANUFACTURER OF COMMON AND Srock Brick 
T h ey em body t h e Orders by rail and river shipped promptly. 




















Alexandria, La., Dec. 7, 1903. 


choicest ma- . Stephenson Mfg. Co., Albany, N. Y. 
° Gentlemen:—I herein hand you P. O. order for 
terial, the $11.70, as per your invoice of Oct. 8th. Your Belt 
Dressing is A No. 1 for brick making machinery 
best work- belts, where we have nothing but dirt and dust to 

D4 P work ‘all the time.” 
p i manship and I am more than pleased with it. 
Resp’y yours, C. N. ADAms. 


the accumu- 
lated ability in design- 
ing and perfecting de- BAR BELT DRESSING) 
tails of 25 years experi-  LNEBPS BELTS SORT AMD PLAGUE, 
ence. *A Trial Seldom Fails to Bring a Second Order.”’ 


Free sample by mail on request if you mention 
7 


icati Practical ENGINEE 
Catalogue on application. HE PracTICAL ENGINEER 


Stephenson Mfg. Co. 


Detroit Lubricator Co., Detroit, Mich. | ALBANY, NEW YORK. 








STEPHENSON K 7 
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NO RISK WITH 


Patterson Specialties 


(IMPROVED TO DATE.) 
YOU CAN TRY THET!1 SIXTY DAYS AT OUR EXPENSE. 


No need to say much here about Put ona 


Patterson Patterson 
Berryman Heaters Exhaust Head 


: and havea clean roof. Get rid of the 
Because they have so many old friends. greasy spray. 



















Look at that hand hele. Easy to von a 
‘Patterson Separator ot Oil Extractor 


We wish every one appreciated how much Cher it is to feed a 
boiler with a belt pump than any other way. 


Patterson Pumps 


would sell faster than ever. 


















PLEASE Jet us know if you are interested. Our proposition is SO 
reasonable. 


WE WANT A FEW MORE GOOD AGENTS. 


Frank L. Patterson & Co. 


MANUFACTURERS 
24 CORTLANDT STREET, NEW YORK 
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NOT WATCaouTLET 






The Gleaner represents the acme of per- 
fection in feed water heating. 


The Davis Triplex Power Pump 


is a perfect type of the vertical triplex 
belt driven pump. 


Man ufacturers of 
The ‘*Berryman”’ Feed Water Heater and Purifier 


i. B. DAVIS & SON 


HARTFORD, CONN. 
WRITE FOR CATALOGUE, ETC., TO 
THOS. McADOO 


125 NORTH 4TH ST. 
PHILADELPHIA 
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The OTIS Tubular Feed 


Water Heater, 
Oil Separator 
and Purifier 


with Seamless Brass Tubes 


Guaranteed 


To heat the feed water to the 
boiling point (210 or 212 de- 
grees) with the exhaust steam 
without causing any back pres- 
sure, also to extract the oil 
from the exhaust, so that 
the exhaust steam after being 
passed through the heater can 
be used for heating purposes, 
and the water of condensation 
for the heating system be re- 
turned to the boiler without 
the additional expense of an 
eliminator. 


A Liberal Offer 


If this heater fails to give satis- 
faction in every respect, we 
pay freight, cartage, etc., both 
ways. 


The Stewart Heater Co. 


11 Norfolk Ave., Buffalo, N. Y., U.S.A. 
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The American Standard 
Copper Coil Feed Water Heater 


Simplicity ! 
Strength ! 
Economy ! 

A Money Saver! 


It gives so little trouble 
that one of our customers, 
who has used one for 8 years, 
had forgotten that he had it 
when we asked him the other 


day how it was doing. He 
called in the engineer, who 
said it hadn’t been touched 
since it was put in and was 
still heating the water to 210 
degrees. 


That’s the kind of a 
Heater you want, 


Write for Catalogue No. 100 P. 


The Whitlock Coil Pipe Co. 


HARTFORD, CONN. 

















Experience 
“~ proves that 
‘*thorough fare” 
heaters are sub- 
ject to serious 
accidents that 


cannot happen 





with 





Weak oc + maybe 


WEBSTER FEED. WATER HEATERS 
AND PURIFIERS 


because Webster Heaters cannot be subjected to ex- 
cessive pressure through an engineer's mistake in open- 
ing or closing valves. Thus they save danger and 
damage, as well as coal and cost. 

Write for booklet. 


Warren Webster & Co. 


CAMDEN, N. J. 
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Gaz2G- STEAM SPECIALTIES 


WE POINT TO WHAT r, 
WE’VE DONE AS PROOF 

THAT OIL CAN BE ENTIRELY 

REMOVED FROM EXHAUST STEAM 

AND THAT FEED WATER CAN BE HEATED 

ABOUT TO THE TEMPERATURE OF THE EXHAUST 


BY 


OUR “UTILITY” COMBINATION 


We can always guarantee an elimination of 98% at the outlet point 
of separator. We average over 99% and have in some cases left but 
isos Of 1% of oil in the water. You can't see this amount, you can't 
taste it; fresh well water frequently has more oil in it, and this water can 
be used for fifty years in boilers without showing a trace of oil deposit. 
The feed water heating feature is optional but very efficient, free from 
back pressure and requires but little room and no floor space. 

The “ Utility’’ Combination serves as Exhaust Muffler, oil Separator, 
Return Tank, Pump Governor and Feed Water Heater. It costs only . 
about as much as a Feed Water Heater. &£ CI 














“UTILITY” PUMP GOVERNOR 


The best Pump Goverr.or on the market. Why? Because our valve will not leak or stick, we 
guarantee it to absolutely govern the pump and remain tight for five years. Compare the construction 
of our valve with any other on the market. By adopting the “ Utility’’ you can save coal and get a 
higher temperature from your heating or drying systems. Send for catalogue and list of users. 


A NEW APPLICATION 


of the chain baffle plate principle which has proven so successful in the oil eliminator may be found 


STEAM SEPARATOR 


and the efficiency of it is very high. Absolutely dry steam, absolutely no back pressure. What more 
could you ask? 


in our 
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ANOTHER 
WATER SAVER 


1s our new Exhaust Head. Notice the great 
radiating surface that is given by the CIRCU- 
LATING AIR TUBES. These act as con- 
densers, and they lessen instead of causing 
back pressure. Do you realize that a thousand 
gallons of water are wasted in a morerate 


sized plant which lacks an efficient exhaust UTILITY EXHAUST HEAD 
head? It's so 


"UTILITY STEAM SEPARATOR | 
PATENTED 











PATENTED Back Pressure Valves 
“UTILITY” PUMP GOVERNOR VALVE AND HEAD | Blow-off Cocks 
AS USED ON RETURN TANKS. 
Pressure Reducing, Valves 


High and Low Pressure Boiler Feeders 
ALSO Reducing Pressure Reducing Valves 
CARRY |. Boston Boiler Thermostats 

IN Steam Traps 

STOCK Damper Regulators 

Feed Water Controllers 


‘¢ Utility ’’ Beam Clamps 


THE STANDARD STEAM SPECIALTY G0, $# 2>.sé¢ Mest Brower 


PHILADELPHIA OFFICE, ROOM 312, BOURSE BUILDING. BELL TELEPHONE, MARKET 44-95 A 
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SWEETS SEPARATORS 











Our steam separators 
deliver steam cortaining 
less than % of 1% of 
water. 


Our oil separators re- 
move 99% of the oil. 


We can prove they do 


THE BAUM SEPARATOR 


For Live and Exhaust Steam 


¥ 


RESULTS GUARANTEED 


For condensing systems use the 
Baum Vacuum STYLE OIL Ex- 
TRACTOR, 


Most Satisfactory Separator on 
the market. <Ask why. 


The Baum Separator 


and Machine Company 
“Steamer Oilservice ©MANHEIM, PA., U.S. A. "Extractor 
Philadelphia Agents, AMERICAN SUPPLY CO., 612 Betz Building 
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it and give good reasons 
why. 


BERRYMAN 
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In addition they h 
é eal ment a Feed Water Heater Ss and 
i Made all styles, also Purifiers 


WATER-TUBE AND STEAM-TUBE 
“*f\"’ Shaped Seamless Drawn Brass Tubes 


WE BUILD HEATERS FOR EVERY PURPOSE AND CONDITION 
THE KELLEY PATENT 
Improved Berryman Water Tube 
Feed Water Heater and Purifier 


Benj. F. Kelley & Son, Makers 


91 LIBERTY STREET, NEW YORK. 


make Exhaust Heads 
and Steam Traps. 


DIRECT SEPARATOR CO. 
220 Marcellus St., SYRACUSE, NEW YORK 


Cast Iron or Steel Shells. 
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DID YOU EVER THINK 


THAT BY USING A WELL DESIGNED AND PROPORTIONED STEAM RECEIVER AND SEPARATOR 


~ YOU COULD 


OVERCOME entirely any chances of damage to your Engine by 
water throwing over with the steam. 


SECURE better cylinder lubrication with less oil. 
OVERCOME entirely all steam pipe vibration. 

SECURE approximately boiler pressure in engine cylinder. 
INCREASE engine power by securing these advantages. 


At the same time ‘NOT INTERFERE WITH THE FREE 
FLOW OF STEAM FROM THE BOILER. 


The above advantages can be secured ONLY when 


“THE SIMONDS’’ 


iMPROVED 


Steam Receiver and Separator 


ISSUSED, as each is proportioned and built for the exact conditions under which it is to operate. 























PATENT ALLOWED 


LET ME SEND YOU MY{FOLDER THAT TELLS SEVERAL THINGS. 


421 Houseman Bldg. FRANK A. SIMONDS, Grand Rapids, Mich. 
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France’s Split Case 
An Absolute Steam Stopper 





‘Steam Stopper” 


BRAND 


Packings 


High Pressure Ring Packings 
Sheet Rubber Packings 
‘* Black Raven’’ Asbestos Packing 
‘s‘France’s Special,’’ ‘*France’s Regular’’ 
and High Pressure Diagonal Packings 
** Reliance ’’ Gum Core Packing 
‘* Water Stopper’’ Flax Packing 


Tucks Square Piston Packing 
Tucks Round Piston Packing 
“Z” Packings. Spiral Packing 
Pump Valves. Gaskets 
Gauge Glass. Washers, etc. 


France’s Metallic Piston 
and Valve Rod Packing 
a Specialty 


Free—To introduce this packing we are 
offering, as premiums, every conceiv- 
able tool that an engineer, master 
mechanic, or superintendent could 
use, ranging from a monkey wrench 
to an indicator. 


GET IT OF YOUR DEALER OR SEND DIRECT TO 





FRANCE PACKING CO., ine. 
6514 State Road, Tacony, Phila. 





POWER PLANTS 
Equipped with Garfield, Double Jet 
Injectors and Chicago Sight Feed Lubri- 
cators are as satisfactory to the owner as 
to the engineer. 
Boilers steam easily and engines run 


smoothly. 
Send for catalogue and mention THE 
PRACTICAL ENGINEER. 


The Ohio Injector Company 


WADSWORTH, OHIO 

















THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. ‘ 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Works: Philadelphia Offices 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 





if not properly done, in any plant, will cause the engineer a great deal of trouble, 


and his employer unnecessary expense. Many years of practical experience and 
a force of competentjassistants enables’me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom St., Philadelphia, Pa. 


"Phones : { Bell-Market 37-998 JOBBING A SPECIALTY 


Keystone-Main 1-71 




















THE PRACTICAL MANAGEMENT OF 
ENGINES AND BOILERS 
Compound and Multiple Cylinder Engines 
and 


Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 


Illustrated by (0 engravings. In one volume of 
856 pages. Price by Mail, $2.00 


Philadelphia Book Company 
15 SOUTH NINTH STREET PHILADELPHIA, PA. 

























promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels registered. 
T YEARS’ PRACTICE. Highest references. 
Send model, sketch or photo. for free report 
on patentability. All business confidential. 
HAND-BOOK FREE. Explainseverything. Tells 
How to Obtain and Sell Patents, What Inventions 
Will Pay, How to Get a Partner, explains best 
mechanical movements, and contains 300 other 
subjects ofimportance to inventors. Address, 


H. B, WILLSON & CO. atciness 


. 785 F Street, N. W., WASHINGTON, D.C. 







Office; 1230 Marlborough St. 
Philadelphia 
. Special Attention Given to 
1 Engine Foundations, 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent b 
mail or otherwise to 123 al 
Marlborough St. or 230 Riche Bayes 
mond St. will receive prompt * 
attention. 
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The OLDS Gas and 
Gasoline Engines. 





















of a guood injector is its ability to 
handle very hot feed water—the 


U.S. AUTOMATIC INJECTOR 


can handle hot water that other injectors fail on. 

Its wide range, its great grading capacity, and 
its strength and simplicity of construction place 
it ahead of any other injector you can buy. 

Uncle Sam’s engineering experts have found this 
out, and buy U.S Injectors for the Navy. Have 
you found it out yet ? If not, you should write to- 
day for our catalog, and our ‘“‘ Engineer’s Red 
Book,” which contains 500 facts of interest 
to engineers. Both books are free. 
WRITE TODAY TO 


AMERICAN INJECTOR CO. 
Detroit, Mich. 




















Small cylinder—high compression—long 
stroke and high speed. Twenty-three 
years experience of practical specialists 
is behind the construction of our engines. 


Stationary Engines, 3 to 50 H. P. 
Portable Engines, 8 to 12 H. P. 


WRITE FOR FULL INFORMATION 
AND ILLUSTRATED CATALOGUE 


Used OLDS GASOLINE ENGINE WORKS 
the World 244 RIVER STREET, - LANSING, MICHIGAN 


over 


Made 
in the 
United States 











Progression in Quantity and Quality 


Many Men Make Mistakes 


By Being too Easily Influenced 





If you set out to buy a 





do not be talked into buying that ‘‘Just as Good’’ 
HERE IS WHERE WE WILL DO IT injector. You know what you want and you get it. 


Do not try to save a dollar buying a cheap injector. 
We will strive to advance the character of our goods BUY THE WORLD’S STANDARD 





NUPACTURED BY 
ALWAYS BUY THE BEST MA RED 


EVERYTHING GUARANTEED Penberthy Injector Co. 


Largest Injector Manufacturers in the World 
344 HOLDEN AVENUE DETROIT, SCH. ° 
ADDRESS N. B,—The “‘ Penberthy Bulletin” three months 


Free to any Engineer 
SOUTH PARK, PORT HURON, MICH. anette 


Send for Catalogue 




















58 








THE PRACTICAL ENGINEER February, 1904 





GAS. GASOLINE AND OIL ENGINES 


By GARDNER D. HISCOX, M. EB. 


Tenth Edition, Revised and Much Enlarged 





The best American book on this subject, and a book designed for the general information of 
every one interested in this new and popular motive power. 

This book treats of the theory and practice of Gas, Gasoline, and Oil Engines, as designed 
and manufactured in the United States. It also contains chapters on. Horseless Vehicles, 
Electric Lighting, Marine Propulsion, etc. 


Large Octavo. Illustrated by 312 Engravings. 396 Pages. 


Price, $2.50, or will be sent free for a club of eight subscribers to THE PRACTICAL 
ENGINEER at 50 cents each. 





MECHANICAL REFRIGERATION AND IcE-MAKING AS IT Is TO-DAY Just PUBLISHED 


PRINCIPLES AND PRACTICE 


Artificial Ice-Making and Refrigeration 


Comprising: Principles and General Consideration; Practice as Shown by Particular Systems 
and Apparatus; Insulation of Cold Storage and Ice Houses, Refrigerators, etc.; Useful 


Information and Tables, 
By LOUIS M. SCHMIDT 


Second Edition, Revised and Enlarged 





Illustrated by One Hundred and Fifty-three Engravings. xvi+291 Pages, 8vo. 
Price, $2.50, or will be sent free, as premium, for a club of eight subscribers to THE PRACTICAL 
ENGINEER, at 50 cents each. 





HAND=BOOK OF 
Corliss Steam Engines 


Describing, ina comprehensive manner, the Erection of Steam Engines, the Adjustment of 
Corliss Valve Gear and the Care and Management of Corliss Steam Engines. 


By FRANK WILLIAM SHILLITTO, Jr. 


Illustrated by 64 Original Engravings. 200 Pages. 
Price, $1.00, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 





The Practical Management 


DYNAMOS AND MOTORS 


By FRANCIS B. CROCKER and SCHUYLER S. WHEELER, D. Sc. 
WitH A SPECIAL CHAPTER BY_H. A. FOSTER 


This book treats upon the Principles of Dynamos and Motors, and their General Care and 
Management. It is an excellent little volume, and is worth many times its cost. 
12mo., Cloth. 210 Pages. 100 Illustrations. 
Price, $1.00, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 





Address, THE PRACTICAL ENGINEER, 46 North Twelfth Street, Philadelphia. 
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DON’T 
FORGET, 
ENGINEERS, 


That you can have a heavy Brass 
Grease Cup and a Large Sample Can of 


GREASE. 
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All that is required is your names and business addresses. 

No better evidence can be offered than the evidence of your own senses. 

It is not the experience of others that count the most, it is that which you have had 
yourself. 

We don’t go to the expense of sending a brass grease cup and a sample can of Keystone 
Grease simply because we want to make a present, if that was our object we would probably 
send something else. 

Our object is to give engineers an opportunity to learn the advantages of using a perfect 
lubricant without cost or expense. 

We want them to test Keystone Grease under the most severe conditions they can 
impose. After the test we will talk business. 

One pound of Keystone Grease will lubricate better and last longer than four gallons of Jj 
high grade oil, or from three to five pounds of any other grease or lubricating compound made, ‘ 
and we can prove it. ; 


Keystone Lubricating Co. 


20th and Allegheny Avenue, Philadelphia, Pa. 


ii REARS 


Su REI EGE A AAT IOS ON wy Sree ie 





== suse 








60 


THE PRACTICAL ENGINEER 


sini ied 1904 














FRICK COMPANY 


ENGINEERS 
WAYNESBORO: FRANKLIN CO., PA. 


ECLIPSE 
CORLISS ENGINES 


Plain Corliss Engines, 


Cross and 
Tandem Compound, 


Vertical 
Corliss Engines. 


Corliss Engines of 
any type, 40 to 200 
horse. power, specially 
adapted for electric 
railway work and 
lighting for factories, 
mills and general work. Best regulation and economy guaranteed. Also 
builders of Steam Boilers. We solicit the furnishing of steam plants com- 
plete, ens everything. Send for our Corliss Engine Pamphlet and list 


— : ICE MAKING AND 


REFRIGERATING 
MACHINERY 


We furnish complete 
plants for ice-making 
and refrigeration for 
’ Breweries, Packing 
Houses, Cold Storage, 
etc. All refrigeratin 
capacities from 2 to 
tons ; ice-making plants 
from’ | to 1000 tons per 

day. We publish a book 
describing Ice- Making and Refrigeration, which wil be sent to intending 
purchasers, 


NEW YORK OFFICE: Taylor Bidg, 39-41 Cortlandt St. 









ENGINES“7BOILERS 








LAS 
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All Atlas Boilers are inspected and 
passed by the best known of the in- 
spection and insurance companies 
before leaving our works. 


6 
a4 


For prompt atten- 
tion address 


Ya Ongur 
By ae, obi 








Dep’t P. 
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_ Stilwell Heater 


will use your exhaust steam and furnish pure hot water for 


your steam boilers. 
It will heat your water as hot as the exhaust can make it, 
and do this always, and there will be no deterioration in heating 


efficiency because 
gotten to clean it. 
— the returns 
i 
purification in 


of age or because ' 
It will give all 
the purification ob- 
tainable with ex- 
haust steam, saving 
the exhaust in do- 
and live steam 
other ways. : 





some one has for- 
ing the heating, 
drips and giving 

There are other 
advantages derived 
from the use of shis 


Heater, fully ex- 
pisiaes in our cata- 





The Stilwell-Bierce & Smith-Vaile Co. 


DAYTON, OHIO. 
PHILADELPHIA: 619 ARCH STREET. 











Made in straight line wn ‘Saslen types; single and multiple 
stage Compression: steam or belt driven, 
If interested, write 


The Stilwell-Bierce & Smith-Vaile Co. 


Philadelphia: 619 Arch Street. DAYTON, OHIO. 


San Francisco, 11 and 13 First St. New York, 141 Broadway. 

Chicago, 311 Dearborn St. Boston, 73 Oliver St. 

Cleveland, 1116 New England Bldg. Baltimore, 1507 Continental Trust Bldg. 

Pittsburg, Smith Block. New Orleans, 304 Hennen Bidg. ; 
London, E. C. England, 97 Queen Victoria St. 


WE ALSO MAKE 
Steam and Power Pumps for all purposes, Condensers, Stilwell’s Feed Water 
Heaters, and Victor Turbine Water Wheels. 





Feb: 
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DO YOU KNOW 


REPAIR 


ALL THE 


ELEVATORS 


in the largest buildings in Philadelphia? 


If your Elevators don’t work right, 
r ( Keystone M 1006 
Call Up | Bell Filbert 2258 
our answer will be prompt dispatch of 
men and tools to relieve your trouble. 





Keystone Elevator 
Inspection and Repair Co. 
923 Locust Street, Philadelphia 


ESTIMATES ON NEW WORK 





22242 





2273 
© 





This will interest Engineers in charge of 
Pneumatic Elevator Plants. 


Buffalo Air Injector 


is the latest and best device for com- 
pressing air in connection with a com- 
mon water pump for Pneumatic Elevator 
Plants. For simplicity, beauty, and 
work, it is unequalled. 

See your elevator company, or write 
_for illustrated catalogue. 













The Buffalo Air Injector is manufactured by 


JOHN G. STAMP, Chief Engineer 


202 MAIN STREET, BUFFALO, NEW YORK. 














io | 
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WE DO ; 

e ° > 

Elevator Repairing | 
We've been making elevators so many years, and installing 


ours to replace so many other makes that we know a whole lot 
about elevator troubles and how to fix them. Phone or write to 
nearest office. 


Morse, Williams & Co. ; 
‘Phitaddipgita Baltimore Atlanta § 
wee *"Blettric, Hydraulic, Steam, Belt and Hand Power 





* ger, Elevators for Passengers and Freight. 















LACKAWANNA PUMP WORKS 


Walnut Street 
SCRANTON, PA. 


Write for further details, we can supply your wants 
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blows out 


Guaranteed 


for hi 
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For Sale by 
All Leading Supply Houses 








Fort Wayne Oil & Supply Co., Fort Wayne . 
Plumbers’ & Steamfitters’ Supply Co., Minneapolis 
J. W. Byrnes Belting & Hose Co., Kansas City 
Strong, Carlisle & Hammond Co., Cleveland 
Pittsburg Gage & Supply Co., Pittsburg 
Columbus Mine & Mill Supply Co., Columbus 
Prox & Brinkman Mfg. Co., Terre Haute, Ind. 
Hide, Leather & Belting Co., Indianapolis 
Bickford & Francis Belting Co. Buffalo 
Des Moines Mfg. & Supply Co., Des Moines 





* Barnum Bros. °Cd.; “Troy, 


e* aoe « 


, DISTRIB) 
J, T, Wieg &Co,, Detroit _ . 

Ed. Jor, Syracgisé, ° ‘ 
Crane Co.,° Les ‘Angeles eg 
Union Machine Co., Nashvilfe the 
Hardy & Dischinger, Toledo 
Weed & Co.. Dayich, Yhio 
Williamson & Co,; Newt York 

J. B. Conover Cé,, Newark 


UTING AGENTS. 
Nov. 


.Ellioct Low Co,, Paterson 
Mulkenbeck Bros., Brooklyn 
F. Holtz, Evansville 
Erie Mfg & Supply Co., Erie 
Marine Mfg. & Supply Co.,N. Y. 
G, P. Anderson, Boston 
Oil Well Supply Co., Bradtord 
Geo.T. Matthews & Co., St. Louis 
J.R. Hudson Co, , Wilmington, Del. 





Pacific Hardware & Steel Co., San Francisco, Cal. 
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JEANNETTE, PA. 





JohuS, Latta & Co., Philadelphia 
Chas- Nuhring, Cincinnati 
Goodyear Rubber Co., Milwaukee 
Honolulu Iron Works, Honolulu 
Crane-Ordway Co., Duluth 
Crane-Ordway Co., St. Paul 

H. E. Marsh, New Haven. 
Charlotte Supply Co., Charlotte 
Atlanta Supply Co., Atlanta 


























610 to 628 Crosby Street, Chester, Pa. 


CONTRACTING AND CONSULTING 


ENGINEERS 


MANUFACTURERS OF STEAM SPECIALTIES 


Automatic Feed Controllers © 

Feed Water Purifiers 

Damper Regulators 

Pumps and Pump Governors 
THE BEST AND THE CHEAPEST. 


SEND FOR CATALOGUE — pm, 














, 


February, 1904 THE PRACTICAL ENGINEER 


na 1 
; ‘ > ire 18 ee! 
_ i . > & he 
a | % a = sm 
a2 f > | | 2 
f > '@ a ‘a @ " 
j pro we Bs oe 
Apr 7 7 ‘ 
toi a ahet 
ee - 
“Fe, ~ . re] \ 
#/ ‘ / ; ‘ 4 3 B 
uF 


SEARCALIGAT | | ——— of a General Tanager 
IS YIELDING IN ; ‘REPUBLIC IRON& STEEL COMPANY 


Blast Furnace and Bessemer Department 


NATURE BUT ) Youngs town Ohio.April 17, 1903. 
STRONG TOUGA The Republic Rubber Co 
: Younsstown, Ohio. 
AND me hyEle Gentlemen:— We are pleased to advise 
CEE) you that we have heen using your 


er we: SEARCHLIGHT PACKING throughout 
JOINTS MADE WITA = mame firnabegs. Wo hevsiadal igasher ver 
SEARCHALIGAT : aS we have needed sheet packing, 
out + and it has stood the work very well, 
ARE NOT AR ‘ip = and we know of none better for the 
ey “ae fF hich it is intended. 
DISPLACED BY THE 'e Fx" Would say that we have been us- 
VIBRATION ag 4 Be ee ae 
©) am © a) — a Pi used no ae since purchasing 
STEAM-LINE " oe 
7 iy Yours truly, 


REPUBLIC IRON & STEEL C0., 


Chas. Hart, General Mana¢er 


PACKING 


DO NOT BE DECEIVED ~ - - GET THE GENUINE WITH OUR 
TRADE~MARK 


FULL STOCKS AT ALL OUR STORES — SEE LIST BELOW 


SOLE MANUFACTURERS AAD PATEATEES 


The Republic Rubber Company, 


47 WARREN ST.., YOUNGSTOWN, OHIO. Maruet 2"? RANDOLPH STS., 


New York. 103 MARKET StT., PITTSBURG. CHICAGO. | 
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The steam plant is often the most wasteful department of a business, and 
what’s more the engineer generally knows it, but it’s hard to convince the 
proprietor that it will pay him to purchase good pipe- or boiler-covering, or 
other economical appliances, so, for the sake of peace, the engineer often per- 


mits the waste to continue, though if he had his way he could reduce the coal 


and repair bills materially. 


NORRISTOW 


COVERING 


For Steam, Water, Brine Pipes, Boilers and ali Steam Heated Surfaces 
ARE BEST BY COMPARISON AND COPIPETITIVE TESTS 
THEY SAVE FUEL, SAVE ENGINES AND SAVE MONEY 


Quality considered, our coverings are the cheapest made, and 
the most economical to use. Our factory is large and our prices 
are small. Tell us your needs and. we will quote you prices that 


will please. 








WHEN WRITING, MENTION ‘‘ THE PRACTICAL ENGINEER.”’ 








NORRISTOWN COVERING CO. 
Main Office and Works, Norristown, Pa. 


—— BRANCHES —— 


BOSTON, 412 Atlantic Avenue NEW YORK, 242 Water Street 
BALTIMORE, 113 South Gay Street WASHINGTON, 1208 E Street, N. W. 
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(Use Grease or Oil and Lunkenheimer Cups | 


and you will have bearings lubricated to your entire satis- 
faction. Endorsed by millions of satisfied users. Specify them 
and order from your dealer. Write for catalog of Brass 
and Iron Engineering Appliances of superior quality. 


THE LUNKENHEIMER CO., Cincinnati, O. 


(NEW YORK: 26 Cortlandt Street. 
‘tataaatameal LONDON: 35 Great Dover Street. S. B. | 
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NONPAREIL CORK 


STEAM, BRINE, AMMONIA AND WATER 


PIPE COVERING 
Sheet Cork for Cold Storage Insulation 


Cork Cement for all Irregular Surfaces 
Boilers and Tanks 








JOHN R. LIVEZEY THE NONPAREIL CORK MFG. CO. JOHN R. LIVEZEY 


1936 Sansom Street Gerken Building, Chambers St. and W. Broadway Builders’ Exchange 
PHILADELPHIA NEW YORK PITTSBURG 





1208 E St., N. W., Wash., D.C. 177 LaSalle Street, Chicago 113 S. Gay St., Balto., Md. 
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THE sinvectienaenes ENGINEER 


NO JOINT PACKING | 


that has yet been produced is superior to the JENKINS ’96 
in durability—a joint once made will remain perfectly 
tight for years, as it vulcanizes in place, and will not 
rot or burn out. 

IT IS INSTANTANEOUS, as tight joint can be made 
immediately, without following up. 


It bears the same 
Trade Mark 
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guarantee, viz: 7 @ en < = 
If, after a 
fair trial, ‘The Packing hardens without becoming 


brittle and forms a joint as perfect as though 
you are not evennd 4a.” 
perfectly Satisfied —from our booklet, ‘‘ POINTS ON PACKING,’’ 


your money which sets forth more fully the merits of this 
Ideal Packing. 


SEND FOR IT 


will be refunded. 





Jenkins Bros. 


71 John Street 35 High Street 31 N. Canal Street 


NEW YORK BOSTON CHICAGO 
137 N. Seventh Street 62 Watling St., Queen Victoria St. 








PHILADELPHIA LONDON, E. C. 
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